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INTRODUCTION 

Bureau of Mines Information Circular 7516, Bibliography of Investment and Oper- 
ating Costs for Chemical and Petroleum Plants, was published in October 1949 as an 
aid in making estimates of investment and operating costs of processes for manufac- 
turing synthetic liquid fuels. Development of such processes by the Bureau of Mines 
was authorized by Public Law 290, 78th Congress. This bibliography included refer- 
ences to and abstracts of publications appearing from 1930 to September 1948 on all 
processes in general use in the petroleum refining and chemical industries. 


Publications in this field have been numerous since compilation of the above 
bibliography, and the present report was prepared to cover the field from September 
1948 through June 1952.3 

The information contained in this paper was obtained from the following sources: 

1. Bureau of Mines Information Circulars. 

<. Bureau of Mines Report of Investigations. 
3. Bureau of Mines Technical Papers. 

4. Chemical Abstracts. 

5. Chemical and Engineering News. 

6. Chemical Engineering. 


7. Chemical Engineering Cost Estimation, Aries, R. 5. and Newton, R. D., 
Chemonomics, Inc., New York, N. Y., September 1950. 


8. Chemical Engineering Costs, Zimmerman, 0. T., and Lavine, I., Industrial 
Research Service, Dover, N. H., 1950. 


9. Chemical Engineering Costs Quarterly (formerly Chemical Fngineering Costs 
Supplement) . 


10. Chemical Engineering Progress. 


11. Chemical Week (formerly Chemical Industries Week and before this Chemical 
Industries). 


le, Coal Hydrogenation Plants, Ebasco Services, Inc., New York, N. Y., March 
1952. 


13. Industrial and Engineering Chemistry. 


14, Industrial Arts Index. 


3/ Only articles containing domestic cost information have been included in this 


survey. 
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15. Journal of Petroleum Technology (formerly Petroleum Technology) . 
16. Library Bulletin of Abstracts. 

17. Mines Magazine, The Colorado School of Mines. 

18, Oil and Gas Journal, The. 

19. Petroleum Engineer, 

20. Petroleum Processing. 

el. Petroleum Refiner,. 


ec. Petroleum Refinery Engineering, Nelson, W. L., McGraw-Hill Book Co., Inc., 
New York, N. Y., 3d ed., 1949. 


23. Synthetic Fuels Production Costs, National Petroleum Council Committee 
Report, Washington, D. C., Oct. 15, 1951. 


24, World Oil. 


No attempt was made to include every news item. This type of information ap- 
peared in several of the publications under such headings as Industrial News, New 
Construction, News of the Month, What's Happening, Refinery and Other Plant Con- 
struction, Pipelines Construction, Headlines, Refining News, Refining and Gas 
Processing News, and others. 
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ABSTRACTS 


1. ALBRIGHT, J.C. Sulfur From California Hydrogen Sulfide. Petrol. Eng., vol. 
21, No. 9, August 1949, pp. C7-10. 


Cost of a plant producing 50 long tons of sulfur daily from hydrogen sulfide set 
at $1,250,000. 


2. ALFRED, J. K. Developments in Internal Pipe-Coating. World Oil, vol. 132, No. 
1, January 1951, pp. 181-4, 186, 190. 


Costs and methods for treating pipe to prevent corrosion. Types of treatment 
include (1) plastic lining applied in place, (2) cement lining applied in the mill 
or local plant, and (3) cement lining applied in place. 


3. . Internal Pipe-Coating Techniques. Oil Gas Jour., vol. 49, No. 28, 
Nov. 16, 1950, pp. 266, 268, 272-h, 


Includes essentially the same information as references 2 and 4, 


q, ‘4 ‘Internal Pipe-Coating Techniques. Petrol. Eng., vol. 23, No. 1, January 
1951, pp. D26, 28-34, 


Includes essentially the same information as references 2 and 3. 
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5. ALLEN, J.G., LITTLE, D.M., and WADILL, P.M. Visbreaking High-Vacuum Resid- 
uum. Oil Gas Jour., vol. 50, No. 6, June 14, 1951, pp. 78-84. 


Describes pilot-plant and commercial-scale operations for visbreaking of high- 
vacuum residuum in a new design radiant heater. Direct manufacturing expenses: 


Visbreaking, per bbl. ......2- $0.10 
Catalytic cracking, per bbl. . Py bs, 
Treating, per Dbl. wecccccvecs 03 
de gheligs: DEY CCis: oe .ew ole weiss eer 0022 


6. ANDERSON, T. H., and COLBURN, W. E. Liquid Recovery From Hydrocarbon Gases. 
Petrol. Eng., vol. 24, No. 6, June 1952, pp. C28, 31-2, 34-5. 


Compares three methods for liquid recovery from hydrocarbon gases and invest- 
ment cost for comparable size plants. 


ADSOrPC LOM iss si 6 as eee wees $3,750,000 
Condensate fractionation... 3,500,000 
Gas fractionation...ceeeeee 3,900,000 


7. ARIES, R.S., and NEWTON, R.D. Chemical Engineering Cost Estimation. 
Chemonomics, Inc., 400 Madison Avenue, New York 17, N. Y., September 1950, 


109 pp. 


Lists installed costs of chemical plant equipment in tabular and graphic form. 
Each major equipment item is further subdivided into individual types. All costs 
stated are for delivered installed equipment. Also includes the cost of buildings; 
short cut methods for cost estimation; average life of equipment; taxes; payout 
time; cost data for manufacturing, labor, utilities, and fuel. 


8, ARIES, R.S., and OTHMER, D. F. Methods of Determining Plant Location. Chem. 
Eng. Prog., vol. 45, No. 5, May 1949, pp. 285-8. 


Percentage breakdown of cost bill. Lists factors to be considered in deter- 
mining investment costs with respect to engineering, real estate, plant, and facili- 
ties; and operating costs with respect to transportation, manufacturing, maintenance, 
and overhead. Gives a detailed cost analysis of four proposed locations for a fer- 
tilizer plant based on the aforementioned factors. 


9. AYERS, EUGENE, MONTGOMERY, C.W., and HIRSCH, J. H. Problems Associated with 
Fischer-Tropsch Process. Petrol. Eng., vol. 20, No. 3, December 1948, pp. 203, 
206, 208, 210. 


Cost of tonnage oxygen estimated about $0.15 per 1,000 cu. ft., or equivalent 
to $1.25 per barrel ($0.03 per gallon) of synthetic motor fuel. 


10. AYRES, EUGENE. Petrochemicals: The Field with the Future. The Oil Forn, 
vol. 5, No. 5, May 1951, pp. 159-60, 163. 


Discussion of chemicals from petroleum. Includes cost of manufacturing ethylene 
by cracking propane. 


ll, BARR, J. A. H5S0,, Buy or Build? Chamber or Contact? Chem. Eng., vol. 57, 
No. 4, April 1950, pp. 106-9. 
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Economic discussion of the merits of buying sulfuric acid versus building a sul 
furic acid plant. The costs of producing acid by the contact and Mills-Packard cham- 
ber methods are compared. 


12, BATTELLE MEMORIAL INSTITUTE and FOSTER, J.F., and LUND, R. J. (Editors for 
Bituminous Coal Research, Inc.) Economics of Fuel Gas from Coal. McGraw-Hill 
Book Co., Inc., 330 West 42 St., New York 18, N. Y., 1950, 289 pp. 


Evaluates the technical and economic aspects of producing fuel gas from coal. 
Discusses production of fuels from petroleum, natural gas, and atomic energy. In- 
vestment and operating costs included. 


13. BAYARD, R. A. Pick Off Economic Insulation Thickness. Chem. Eng., vol. 57, 
No. 6, June 1950, pp. 142-4. 


Presents a quick simple procedure for determining the economic thickness of 
insulation for flat or curved surfaces, either singly or in combination. 


14, BEAN, T. W. Estimating Construction Costs in Chemical Process Industries. 
Ind. Eng. Chem., vol. 43, No. 10, October 1951, pp. 2302-4. 


Reviews the necessary steps in preparing preliminary estimates and the more 
detailed steps required for a complete estimate based on advanced design informa- 
tion. The author points out that rarely can two jobs be estimated by identical 
methods. 


15. BECHTELL, V.R. Inflation in Production and Operating Costs. Ind. Eng. Chem., 
vol. 43, No. 10, October 1951, pp. 2307-9. 


Attempts to guide the prospective manufacturer by pointing out the factors in- 
volved in addition to the initial investment in order to survive amidst inflation 
and high taxes. On a unit basis with 1940 at par or 100, the comparisons provided 


are: 
1940 1948 
Raw materials costS...e.. 100 190 
Labor COSTS .s.0s2scewew ess 100 210 
Cost of new plants....... 100 250 
Sales: Price. .sseceseesews 100 170 
NEG: Prot ttsis624 ead 0esee 100 110 


16. BEESON, H. H. Financial Significance of Fractional Analysis. Oil Gas Jour., 
vol. 49, No. 50, Apr. 19, 1951, pp. 172, 222-3. 


Significance of fractional analysis of gas with respect to plant investment and 
operating costs. 


17. BELL, R.E., and WAGGAMAN, W.H. Western Phosphates Potential Markets, Ind. 
Eng. Chem., vol. 42, No. 2, February 1950, pp. 286-92. 


An economic discussion of the possibility of expanding western phosphate pro- 
duction to compete in Midwest markets against production from the eastern United 
States, 


18, BERG, CLYDE. Oil Shale as a Fuel Resource. Petrol. Eng., vol. 2k, No. 1, 
January 1952, pp. A37-43. 
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Various aspects of mining and retorting oil shale and refining shale oil. Com- 
parison of estimated investment and operating costs for producing gasoline from 
shale oil shown for 1948, 1949, and 1951; the 1951 figure also includes gasoline 
from coal hydrogenation, 


19, BLAND, W. F. Platforming-Operating Results and Design Details of First Com- 
mercial Installation of This New Catalytic Reforming Process for Upgrading 
Straight-Runs. Petrol. Proc., vol. 5, No. 4, April 1950, pp. 351-5. 


Capital and operating costs for platforming units and performance data from Old 
Dutch Refinery platforming unit. 


cO. BLOHM, C. L. Processing Sulfur Bearing Gases. Petrol. Eng., vol. 24, No. 4, 
April 1952, pp. C68-72, 74. 


Adaption in the United States of the Claus-Chance process, for converting hydro - 
gen sulfide into sulfur and water, to the recovery of sulfur from sour gases. Gas- 
reating process, sulfur-recovery process, and related economics described. Graphs 
show plant production capacity in long tons per day plotted against (1) plant cost 
and (2) operating cost in dollars per ton of sulfur. 


cl. BLOHM, C.UL., and CHAPIN, W. F. Purification and Dehydration of Gases. Oil 
Gas Jour., vol. 47, No. 29, Nov. 18, 1948, pp. 75, 77, 81-2, 85. 


Describes the glycol-amine gas-treating process. Investment cost for a plant 
processing 50 million std. cu. ft. per day of natural gas containing 2 percent total 
acid gas listed as $300,000. Operating cost equal to 2 mills per 1,000 std. cu. ft. 


of gas processed, 


22, BOHMFALK, J. F. Synthetic Rubber. Chem. Eng. News., vol. 28, No. 30, July ol, 
1950, pp. 2504-9. 


Investment and operating costs for butadiene, styrene, and GR-S production. 


23. BOWEN, H. J. Why Make a Model? Chem. Eng., vol. 56, No. 8, August 1949, pp. 
98-9. 


Merits and costs of producing plant models. 


ou, BOYD, JAMES. Progress in Oil Shale Development and Research. Mines Mag. (Colo.), 
vol. 38, No. 12, December 1948, pp. 47-50. 


General discussion of the Bureau of Mines synthetic fuels program. A table 
Summarizes requirements, including investment costs for a 2-million-barrel-a-day 


synthetic liquid fuels industry. 


25. BOYD, J.H. Should Chemicals Move by Pipeline. Chem. Ind., vol. 65, No. 3, 
September 1949, pp. 349,461. 


Estimates cost to build and operate a 1,000-mile pipeline. 


°e6. BROOKS, G. E. How to Estimate Plant Construction Costs. Part 1 - Fundamentals 
of Cost Estimation. Petrol. Eng., vol. 22, No. 3, March 1950, pp. C7-10; Part 
2 - The Preliminary Estimate. Petrol. Eng., vol. 22, No. 4, April 1950, pp. 
C21-2, 24, 26-7; Part 3 - The Check Estimate. Petrol. Eng., vol. 22, No. 6, 
June 1950, pp. C31-2, 34-6. 


Google 


Series of three articles on cost estimation. Part 1 - Detailed outline of fun- 
damentals of plant construction cost estimating, showing nature and types of facts 
needed for making such estimates. Part 2 - Discusses preliminary estimate and the 
routine of preparing it. Includes examples of cost estimate sheets and calculations 
involved. Part 3 - Detailed methods for arriving at more accurate and dependable 
cost estimates employing exact item cost figures, when available, and utilizing 
curves and graphs on various size, area, and other important physical data items. 


27. BROOM, H. P. The Time Factor in Providing Plant and Equipment Needed to Pro- 
duce a New Chemical May Upset the Best Estimates of Construction Costs. Chem. 
Eng. News, vol. 28, No. 14, Apr. 3, 1950, pp. 1109-11. 


Graphs show prices of significant building materials and building construction 
prices and wages for 1939-49. 


28, BROTHMAN, A., and RAMANI, R. V. Robotization of Process Plants. Chem. Eng., 
vol. 56, No. 11, November 1949, pp. 114-7, 12k. 


Discusses the use of pushbutton plants for cost reduction. Gives several 
actual case histories. 


29. BROWN, C. 0. Equipment and Design. Ind. Emg. Chem., vol. 42, No. 1, January 
1950 ) pp e 59A-60A e 


Design, cost, and efficiency of a Koch tower, 


30. BUREAU OF MINES. Synthetic Liquid Fuels. Rept. of Investigations 4456, 1949, 
62 pp. 


Part 1 of the 1948 Annual Report of the Secretary of the Interior. Plant 
investment and manufacturing costs for coal hydrogenation. 


Bik . Synthetic Liquid Fuels. Rept. of Investigations 4457, 1949, 56 pp. 


Part 2 of the 1948 Annual Report of the Secretary of the Interior, The included 
costs deal primarily with mining and crushing for shale preparation. 


32, . Synthetic Liquid Fuels, Rept. of Investigations 4651, 1950, 62 pp. 

Part 1 of the 1949 Annual Report of the Secretary of the Interior. Investment 
and operating costs for oil shale preparation and fuels from coal hydrogenation, 
petroleum residuum hydrogenation, and oil shale. 


33. . Synthetic Liquid Fuels. Rept. of Investigations 4652, 1950, 70 pp. 


Part 2 of the 1949 Annual Report of the Secretary of the Interior. Includes 
essentially the same cost information as references 32, 34, and 35. 


34. . Synthetic Liquid Fuels. Rept. of Investigations 4653, 1950, 13 pp. 


Part 3 of the 1949 Annual Report of the Secretary of the Interior. Includes 
essentially the same cost information as references 32, 33, and 35. 


35. . Synthetic Liquid Fuels. Rept. of Investigations 4654, 1950, 26 pp. 
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Part 4 of the 1949 Annual Report of the Secretary of the Interior. Includes 
essentially the same cost information as references 32, 33, and 34. 


36. Bureau of Mines. Synthetic Liquid Fuels. Rept. of Investigations 4770, 1951, 
74 pp. 


Part 1 of the 1950 Annual Report of the Secretary of the Interior. Investment 
and operating costs for coal gasification by the pressure-dust and the Lurgi methods. 


27% . Synthetic Liquid Fuels. Rept. of Investigations 4771, 1951, 88 pp. 


Part 2 of the 1950 Annual Report of the Secretary of the Interior. Cost for 
preparing oil shale and estimated cost for producing and refining 11,700 barrels 
per day of Shale oil by gas-combustion retorting, recycle cracking, and acid 
treating combination. 


38. BURTIS, T. A., and NOLL, H. D. Houdriforming, Its Place in the Refining of 
Petroleum. Petrol. Eng., vol. 24, No. 6, June 1952, pp. C39, 40, 4e-4. 


Detailed data on economics of unit construction and process operation for 
several typical cases. Process equipment costs compared for crude unit, thermal 
cracker, thermal reformer, Houdriformer, and catalytic polymerization unit. 


39. - Houdriforming's Role in Petroleum Refining. Oil Gas Jour., 
vol. 50, No. Dy Apr. 28, 195e, pp. 76-9. 


Includes essentially the same information as reference 38, 


40, BURTIS, T. A., DART, J. C., KIRKBRIDE, C.G., and PEAVY, C.C. Economics of 
Moving Bed Catalytic Cracking Processes. Chem. Eng. Prog., vol. 45, No. 2, 


An economic comparison between the moving bed T.C.C. and the Houdriflow moving 
bed catalytic cracking processes, The economic appraisal is based on investment, 
amortization, maintenance, utility,and catalyst costs. 


41, BYRNE, T. J., and JENKINS, F.M. Maintenance of a Fluid Cat Cracking Unit - 
In a Medium-Size Refinery and Particularly During the Turnaround Period, Oil 
Gas Jour., vol. 48, No. 46, Mar. 23, 1950, pp. 275, 277-8, 280. 


Description of maintenance procedures, including material and labor costs, 


42, BYRNES, F.C. Ternary Diagram Simplifies Figuring Raw Material Costs. Chem. 
Eng., vol. 58, No. 3, March 1951, pp. 125-6. 


Uses and application of the ternary diagram for figuring raw material costs. 
Example concerns blending fertilizer ingredients, however, the principle could be 
applicable in other processes, 


43. CALDWELL, J. A. A New Inhibitor for Sulfide Corrosion. Petrol. Eng., vol. 23, 
No. 3; March 1951, pp. B58, 61-2, 


Costs and effectiveness of a hydrogen sulfide corrosion inhibitor in flow lines, 
pumps, and related equipment. 
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4, CALISE, V. J. Cooling Water Treatment. Petrol. Eng., vol. 21, No. 3, March 
1949, pp. A56-8, 60. 


Investment and operating cost comparison of three types of cooling water plants; 
(1) sludge-contact reactor plus acid, (2) sodium zeolite softening plus bypass plus 
acid, and (3) acid feed. 


45, . Some Economic Factors in Waste Water Treatment. Chem. Eng. Prog., vol. 


L6, No. 7, July 1950, pp. 328-34. 


Economic factors involved in selecting and operating treating plants for hand- 
ling acid and plating wastes, white waters from pulp and paper mills, and oil- 
bearing wastes from petroleum refineries and manufacturing plants. Flow diagrams 
and sketches included. 


46. CALISE, V. J., and LANE, MARVIN. Silica Removal by Practical Ion Exchange 
Process. Ind. Eng. Chem., vol. 41, No. 11, November 1949, pp. 2554-63. 


Design and performance of a commercial installation for removing silica by 
direct ion exchange. Theory and operational cost and problems discussed, 


47, CALLAHAM, J. R. How Virginia-Carolina Makes Phosphorus by Sound Engineering, 
One Unit Process, Four Unit Operations, Chem. Eng., vol. 58, No. 4, April 
1951, pp e 102-6 e 


Cost reduction by employing sound engineering principles. Electrical energy 
is 30-35 percent of phosphorus production cost. 


48, CHANDLER, W. E. Preventative Maintenance in the Chemical Industry. Chem. 
Eng. Prog., vol. 48, No. 4, April 1952, pp. 161-4. 


Points out advantages of protective maintenance over general maintenance, 
Maintenance costs with respect to production, capital investment, and power 
consumption. 


49, CHEMICAL ENGINEERING. Coal Hydrogenation - More Cost Data. Vol. 59, No. 6, 
June 1952, pp. 159-61. 


Compares the Bureau of Mines, Ebasco, and National Petroleum Council cost esti- 
mates for coal hydrogenation to produce synthetic fuels. 


50) . How Process Equipment Costs Varied. Vol. 59, No. 2, February 1952, 
ps 19k. 


Marshall and Stevens Indexes of comparative equipment costs. These are compiled 
quarterly for March, June, September, and December issues for each year. Indexes 
are for 47 different industries. The article by R. W Stevens, Chem. Eng., November 
1947, pp. 124-6, explains the method of obtaining the index number. The present 
article lists annual averages since 1913. 


Bl. . 14 Lobes Make a Big Sphere. Vol. 58, No. 12, December 1951, p. 220. 


Cost of Horton multisphere storage tank, 105,000 gallon capacity, for methyl 
chloride approximately $80,000. 
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52. CHEMICAL ENGINEERING. Methanol Today. Vol. Sisk No. 6, June 1951, pp. 285-7. 
Economic and production survey for methanol. 


3% . Now a Low-Cost Atomic Furnace. Vol. 58, No. 12, December 1951, pp. 
226, 230. 


Practical, low-power, multipurpose research nuclear reactor unit for private 
industry and research institutions available for approximately $1,000,000. 


ls . Process Power Requirements. Vol. 58, No. 3, March 1951, p. 115. 


Chart gives consumption of electricity in manufacture of over 100 chemical 
products. 


pyr . Estimating Requirements for Process Steam and Process Water. Vol. 58, 
No. L, April 1951, pp. 110-1. 


Chart gives steam in pounds per pound of product and water in gallons per 
pound of product for the manufacture of approximately 80 different chemicals and 
products. 


56. . Ultrasonics in Processing. Vol. 58, No. 8, August 1951, pp. 200, 202. 


Application of ultrasonics to industrial processing, Pilot-size transducer 
costs less than $10,000. 


pee . What Price Process Plants? Vol. 58, No. 5, May 1951, pp. 164-5. 


Plant costs in dollars per annual ton of capacity given in charts for 135 
different chemical plants. 


Rom . What Price Tonnage Oxygen? Vol. 58, No. 7, July 1951, pp. 186, 188. 


Plant capital, production, and use cost for tonnage oxygen by the Linde- 
Fraenkl method. 


59. CHEMICAL ENGINEERING NEWS. Acetylene. Vol. 28, No. 49, Dec. 4, 1950, pp. 
hekh_7 e 


Investment and processing cost for calcium carbide manufacture included in a 
comparison of investment costs of acetylene production from petroleum and carbide. 


60. . Bituminous Coal Moves to Halt Inroads of Oil and Gas, Vol. 30, No. 10, 
March 10, 1952, p. 990. 


Fuel costs for coal-fired gas turbine are stated to be cheaper than for diesel 
engines of the same power. 


él. . Chlorine. Vol. 29, No. 5, Jan. 29, 1951, pp. 364-9. 


Investment and manufacturing cost for producing chlorine by the diaphragm-cell 
and mercury-cell processes. 


62. - Cost of Synthetic Fuels. Vol. 28, No. 15, Apr. 10, 1950, pp. 1187-9. 


Google 
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Capital investment and operating costs for a 10,000-barrel-per-day shale-oil 


plant and a 30,000-barrel-per-day coal-hydrogenation plant. Operating costs for 
producing 14,035 tons per day of crushed oil shale. 


63. 


CHEMICAL ENGINEERING NEWS. Ebasco Confirms Bureau of Mines' Estimates of 
Gasoline from Coal. Vol. 30, No. 17, Apr. 28, 1952, pp. 1739-40, 1742. 


Discussion of Ebasco report on costs of gasoline production from coal hydro- 


genation. The Ebasco, Bureau of Mines, and National Petroleum Council reports 
are compared, 


64, CHEMICAL INDUSTRIES. Case for Crude. Vol. 65, No. 5, November 1949, pp. 

706-7. 
Investment and producing costs per daily barrel of equivalent gasoline: 
Raw material Investment Cost 
Wyoming cCrude...esseeees $ 9,500 2.09/bb1. 
Gulf Coast natural gas.. 6,200 0.12/M c.f. 
Colorado oil shale...... 11,700 0.99/ton 
Ind. bituminous coal.... 13,900 3.03/ton 
Mont. subbituminous coal 18,200 1.83/ton 

65. CHEMICAL INDUSTRY WEEKLY. More Chlorine - And Soon. Vol. 68, No. 12, Apr. 
7, 1951, pp. 9-10. 

Brief figures on investment costs for a chlorine plant. 

66. CHESTER, S., and JESSER, B. W. How to Figure Costs for Closed Relief-Valve 
Discharge Systems. Oil Gas Jour., vol. 51, No. 2, May 19, 1952, p. 161. 
Formulas for determining proper design of equipment for use in cost determi- 

nations, 

67. . Cost Comparison - When Setting Relief Valve Below Vessel Design 
Pressure. Oil Gas Jour., vol. 51, No. 3, May 26, 1952, p. 223. 

Costs concerned with relief valves on gas flare installations. 

68. - Cost Comparison - When Using Back-Pressure Refief Valves. Oil 

Gas Jour., vol. 51, No. 4, June 2, 1952, p. 115. 
Costs associated with flare system using back-pressure Relief valves, 
69. CHILTON, C. H. Cost Data Correlated, Chem. Eng., vol. 56, No. 6, June 1949, 


pp. 97-106. 


Discussion and numerous graphs for estimating equipment costs, including factors 


for converting costs to total-plant cost. Among these items are pressure tanks; 
liquid pumps; cyclone separators; gas holders; towers; evaporators; storage tanks; 
demineralized water systems; electric motors; motoreducers; size-reduction equipment ; 
centrifugals; driers and kilns; heat exchangers; continuous thickeners; cross-country 
pipelines; gas producers; spray driers; fans, blowers, and compressors; refrigeration 
units; liquid filters; furnaces; and agitated vessels. 
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70. CHILTON, C. H. Cost Estimating Simplified. Chem. Eng., vol. 58, No. 6, June 
1951, pp e 108-11. 


Methods for estimating investment and manufacturing costs for products in any 
stage of development. Estimation of indirect costs, working capital, and return on 
investment is explained. Simplified equation for selling price is given, and numer- 
ical relationships between factors involved in manufacturing are included. 


ree . Process Labor Requirements, Chem. Eng., vol. 58, No. 2, February 1951, 
Diy. 


Chart for predicting process labor requirements in determining operating costs 
for over 50 chemical products and processes, 


72. __. "Six Tenth Factor" Applies to Complete Plant Costs. Chem. Eng., vol. 
57, No. 4, April 1950, pp. 112-4. 


Graphs enable estimation of expansion costs for 36 product and process plants. 
Doubling the size of a plant costs approximately 20.6 times the cost of the original 


plant. 


73. CLARK, ALFRED, and LANNING, W.C. Residuum Hydrogenolysis vs. Coal Hydrogena- 
tion. O11 Gas Jour., vol. 50, No. 44, Mar. 10, 1952, pp. 90-2, 120. 


Comparison of operating and cost data for residuum hydrogenolysis and coal 
hydrogenation. 


74. CLARKE, LOYAL. Cost Estimates Answer Questions. Chem. Eng., vol. 58, No. 12, 
December 1951, pp. 144-5, 150. 


Several examples of how cost estimates are used at various stages of a project. 


75. COBURN, S. E. Treatment of Cotton Printing and Finishing Wastes, Ind. Eng. 
Chen., vol. ho, No. 4, April 1950, pp. 621-5. 


Compares the construction costs and operation charges of a chemical treating 
plant with those of a high-rate trickling filter plant for treating cotton printing 
and finishing wastes. 


76. COFIELD, E. P., Jr. Solvent Extraction of Oilseed. Chem. Eng., vol. 58, No. 1, 
January 1951, pp. 127-40. 


A comprehensive discussion of solvent extraction, including economic aspects 
and cost of extraction plants. 


77. COLQUETTE, R. T., and PETERS, CARL. Increase Earnings Through Coking of 
Residual. Petrol. Refiner, vol. 31, No. 4, April 1952, pp. 160-2. 


Development of the economics of increasing gasoline production by converting 
No. 6 Fuel via coking and cracking and by refining additional crude via topping and 
cracking. Discusses economics of fuel production versus coke production. 


78, - To Coke or Not to Coke Residual Petroleum Products - Here's the 
Economics. Oil Gas Jour., vol. 50, No. 49, Apr. 14, 1952, pp. 156, 160, 162, 
174. 
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Includes essentially the same information as reference /7/. 


79. COMSTOCK, C.S. How Good Instrumentation Can Save Dollars, Part 1. Chem. Ind., 
vol. 63, No. 6, December 1948, pp. 950-2. 


Cost of instruments and instrument repairs, maintenance and operation. 


80. CONSIDINE, D.M. Petroleum Refinery Instrumentation. Part 1, Petrol. Eng., 
vol. 22, No. 10, September 1950, pp. C22, 24-6; part 2, Petrol. Eng., vol. 22, 
No. 11, October 1950, pp. C24, 26, 29, 30, 32; part 3, Petrol. Eng., vol. 22, 
No. 12, November 1950, pp. Che, 44-6. 


Series of three articles concerned with the economics of the use of instruments 
and their role in refining operations and in pilot plants: 


Part 1 - Case histories of refinery instrumentation. Representative instrument 
investment costs expressed as percentages of total capital equipment costs stated as 
3 percent for solvent dewaxing plant, 4 percent for styrene and ethylene plants, 3.4 
percent for T.C.C. units, 4.9 percent for gas-recovery units, 1.5 percent for average 
textile process, and 2 percent for average chemical process. 


Part 2 - No actual cost figures listed. 


Part 3 - Cost comparison of graphic control panels with conventional control 
panels, Fluid catalytic cracking project for example: 


Cost of conventional panel $14,562 
Cost of color-graphic panel 20,029 (37% over conventional) 
Cost of graphic panel 24,173 (40% over conventional) 


81. CUBBERLY, ROBERT. Waste Heat Recovery Has Almost Limitless Possibilities. 
Chem. Eng., vol. 57, No. 5, May 1950, pp. 140-5. 


Describes waste heat boilers for several chemical industries and tells how to 
determine the heat available. Economics include savings, returns, and installation 
costs. 


82. D'ARCY, N. A., Jr. Flotation Processes. Chem. Eng., vol. 58, No. 6, June 1951, 
pp. Qe, 254-5, 

The economics of industrial waste disposal by the flotation process. 

83. DAVIS, W. H., HARPER, J. 1I., and WEATHERLY, E.R. The Arosorb Process - A New 
Refining Tool. O11 Gas Jour., vol. 51, No. 2, May 19, 1952, pp. 112-4, 116, 
119-20. 

Description of the Arosorb process. Operating costs detailed for processing 
kerosine, catalytic reformate, and catalytic gas oil. Operating costs are 1 to 3 
cents per gallon of charge. Investment costs for plants of 500 to 5,000 barrel 
capacity per day are, respectively, $750,000 to $2,250,000. 


oa . The Arosorb Process in Refinery Operations. Petrol. Eng., 
vol. 2h, , No. 6, June 1952, pp. c5-8. 


Includes essentially the same information as references 83 and 85, 


Google 


13 


85. DAVIS, W. H., HARPER, J. 1., and WEATHERLY, E.R. The Arosorb Process in 
Refinery operations. Petrol. Refiner, vol. 31, No. 5, May 1952, pp. 109-13. 


Includes essentially the same information as references 83 and 84. 


%o. DECKER, W. H. Economics of Power Generation at Sinclair's East Chicago Refin- 
ery. O41 Gas Jour., vol. 58, No. 46, Mar. 23, 1950, pp. 232, 235-6, 238, 345-6. 


Points out the savings realized by generating power instead of purchasing it. 
Greph shows amortization period (years) versus fuel oil price (dollars per barrel). 


"7, DEGLER, H. E. Selection, Operation, and Maintenance of Cooling Towers and 
Air-Cooled Exchangers. Oil Gas Jour., vol. 50, No. 18, Sept. 6, 1951, pp. 
76-8, 80. 


Comparison of investment and operating costs for cooling towers and air-cooled 
exchangers, 
O, . Selection and Operation of Water-Cooling Towers and Air-Cooled Heat 
Exchangers. Petrol. Refiner, vol. 30, No. 11, November 1951, pp. 145-50. 


Includes essentially the same cost information as reference 87, except the 
former contains a table on the characteristics and costs of water-cooling towers, 
which is not included in the present article, 


(9. DICKINSON, W. H. Power Wiring in Petroleum Refineries. Oil Gas Jour., vol. 
47, No. 47, Mar. 24, 1949, pp. 287-95. 


Cost comparison of three single-conductor cables, comparison of radio feeder 
costs, and comparative installed costs of power wiring. 


%. DICKSON, R.A. Labor Cost of Installing Piping. Chem. Eng., vol. 56, No. 4, 
April 1949, pp. 97-8. 


Formulas and graphs for estimating labor costs of installing piping. 


31, . Pipe Cost Estimation, Chem. Eng., vol. 57, No. 1, January 1950, pp. 
123-35. 


Compilation of graphs and factors for accurately estimating costs of pipe, 
ferely: Aluminum; brass; duriron; durichlor; glass; lead; porcelain; steel, stain- 
less; steel, lead-lined; steel, rubber-lined; and steel, saran-lined of various 
frades, 


je. DOUGHERTY, W.F. Repair and Maintenance of Cat Cracking Equipment. Petrol. 
Eng., vol. 22, No. 5, May 1950, pp. C33-4, 36. 


Detailed discussion of the maintenance program for a T.C.C. unit. Program con- 
S:sts of normal maintenance and maintenance required during a turnaround. Material 
aid man-hour costs per month included, 


43, DRAUGHON, C. R., Jr., and McNEIL, E. B. Design of Cathodic Protection for 
Open-Box Type Coolers. Petrol. Refiner, vol. 29, No. 5, May 1950, pp. 97-103. 


Cathodic protection reduces maintenance costs by controlling corrosion on water- 
-ce of open-box-type coil coolers. Saving and unit-operating and investment costs 
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iscussed, 
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94, DRESSER, HAROLD. Water Cooling Equipment. Petrol. Eng., vol. 23, No. 8, 
Reference Annual 1951, pp. C27, 30, 32-4. 


Gives water-loss costs for water-cooling towers. 


95. DUNN, C. L., and LIEDHOLM, G. E. Extractive Distillation of High-Purity Aro- 
matics. Oil Gas Jour., vol. 51, No. 5, June 9, 1952, pp. 68-70, 96. 


Brief mention of operating costs together with processing data. 


96. DYBDAL, E. C. Engineering and Economic Evaluation of Projects. Chem. Eng. 
Prog., vol. 46, No. 2, February 1950, pp. 57-66. 


Points out the merits of economic evaluation at an early stage of the research 
program to eliminate economically unsound or impractical projects. The techniques 
involved in the following phases are discussed in detail: Analysis of laboratory 
projects from economic standpoint; preparation of preliminary production cost esti- 
mates; analysis of laboratory projects from engineering standpoint; interpretation 
of manufacturing cost estimate; estimation of capital requirements; selling price 
and return on capital investment; report on engineering and economic evaluations; 
and short cuts in estimating. 


97. EBASCO SERVICES, INC. Coal Hydrogenation Plants. Ebasco Services, Inc., 2 
Rector Street, New York, N. Y , March 1952, 180 pp. 


Reviews certain elements of the Bureau of Mines cost estimate for synthetic liquid 
fuels from coal hydrogenation. 


98. ELLIOTT, V. L. New Type Forms Provide Closer Control of Refining Costs. 
Petrol. Proc., vol. 7, No. 1, January 1952, pp. 62-4. 


Cost accounting forms and their use, 


99. ESKEW, R.K., MacPHERSON PHILLIPS, G.W., HOMILLER, R.P., REDFIELD, C. S., 
and DAVIS, R. A. Frozen Concentrated Apple Juice. Ind. Eng. Chem., vol. 43, 
No. 10, October 1951, pp. 2397-2403. 


Flow diagram and operating conditions given. Cost sheet and equipment cost 
lists for plants producing 417 and 1,500 gallons of juice per hour. 


100. FAGLEY, W. L., and BLUM, G. W. Calculate Payout Time for Your Investment, 
Chem. Eng., vol. 57, No. 7, July 1950, pp. 116-8. 


A new empirical method for calculating time necessary to pay off a capital 
investment. Compares the Fagley-Blum method with the simplified method and log 
method of Buell. 


101. FERENCZ, PAUL. Statistical Analysis of Cost Estimates. Chem. Eng. News, vol. 
29, No. 41, Oct. 8, 1951, pp. 4158-60. 


Application of statistical analysis in obtaining more accurate information 
from cost estimates, 


102. . Statistics Can Put More Meaning Into Your Cost Estimates. Chem. Eng., 
vol. 59, No. 4, April 1952, pp. 143-7. 
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Discusses statistics and statistical analysis in relation to cost estimation 
and illustrates these points with examples, 


103. FEUCHTER, C.F. Economics of Thermal Reforming. Chem. Eng. Prog., vol. 45, 
No. 10, October 1949, pp. 644-8, 


Economics for determining the optimum reforming level for a hypothetical 
refinery processing 20,000 barrels per day of East Texas crude. The out-of-pocket 
operating cost of the thermal reforming unit is the sum of a fixed charge of $250 
per day for the cost of process labor; maintenance and repairs; and an incremental 
cost of $0.05 per barrel of naphtha reformed for the cost of fuel, water, steam, 
electricity, and chemicals; and an incremental polymerization unit cost of $0.50 
per barrel of polymer produced, Illustrates effects of product prices, T.E.L. 
cost, and octane number specifications upon the economics of thermal reforming. 


104, . Economics of Thermal Reforming. Oil Gas Jour., vol. 48, No. 11, July 
21, 1949, pp. 62, 64, 69, 94, 96. 


Includes essentially the same information as reference 103. 


105%, . Thermal Reforming Economics (abstract of a paper). Petrol. Proc., 
vol. 4, No. 6, June 1949, pp. 682, 684, 686. 


A brief comment on operating costs included in a discussion of a hypothetical 
refinery processing 20,000 barrels per day of East Texas crude oil. 


106, FIELDNER, A. C., and GOTTLEY, SIDNEY. Annual Report of Research and Technologic 
Work on Coal, Fiscal Year 1950. Bureau of Mines Inf. Circ. 7618, 1951, 80 pp. 


Includes cost estimate for 30,000-barrel-per-day coal-hydrogenation plant. 


107. FISHER, A. W., Jr., and BOWEN, R. J. Performance of Stainless Steel McMahon 
Packing. Chem. Eng. Prog., vol. 45, No. 6, June 1949, pp. 359-69. 


Comparison of performance of McMahon stainless steel and brass packing with 
ceramic Berl saddles. Gives approximate cost per theoretical plate for the various 
types of packing. 


108, FISHER, H. E. Design of Large-Capacity Dehydration Plants for Products Pipe 
Line. Oil Gas Jour., vol. 48, No. 22, Oct. 6, 1949, pp. 229-30, 232, 235-6, 
239. 


Comparison of the investment and operating expenses for the steam, gas, and 
naphtha methods for dessicant regeneration in a 50,000-barrel-per-day dehydration 
plant. 


109. FOSTER, A. L. Can Private Business Compete with Government? Petrol. Eng., 
vol. 24, No. 5, May 1952, pp. C3-4. 


General discussion of effects of taxes and government endeavors on the petrol- 
eum industry. Actual costs mentioned pertain to the coking and catalytic reforming 
processes, 


110, . Chemists Survey Oil Refining Technology. Petrol. Eng., vol. 23, No. 
11, October 1951, pp. C3-4. 
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Brief comment on operating costs for fluid hydroforming. 


111. FOSTER, A. L. More Catalysis - Refining's Watchword. Petrol. Eng., vol. 24, 
No. 4, April 1952, pp. C3-6. 


The economics reported for the fluid hydroforming process, for a 7,500-barrel- 
per-day charge capacity yielding 6,800 barrels per day of product, shows credits of 
$36,000 against $30,000 cost per day before depreciation, a margin slightly greater 
than $6 , 000 per day for a payout time of 1 year. Briefly mentions costs of produc- 
ing gasoline by coal hydrogenation. 


112. . New Platformer Improves Octane Rating. Petrol. Eng., vol. 24, No. 2, 
February 1952, pp. C39-40, 42, 


Cost estimates for a new 1,500-barrel-of-charge-per-day unit range from $750,000 
to $900,000. 


113. - New Refinery Specializes in Sour Crudes. Petrol. Eng., vol. el, No. 12, 
November 1949, pp. C6-10, 12. 


Cost of complete new Continental Oil Co. refinery at Billings, Mont., com- 
pleted in 1949 was approximately $9,500,000. Refinery includes atmospheric distil- 
lation, catalytic desulfurization, treating operations, catalytic cracking, propane 
deasphalting, catalytic polymerization, fractionation, and other typical refining 
operations. 


114. FOSTER, A. L., and REFINERY STAFF (Socony-Vacuum Oil Co., Inc., Trenton, Mich.). 
Desalting Crude Oil. Petrol. Eng., vol. 23, No. 9, August 1951, pp. C34-8. 


Construction costs are between $6 and $10 per daily barrel capacity; operating 
costs vary from over $3 to a little more than $4 per 1,000 barrels treated. Break- 
down of operating costs. Completely installed, 50,000-barrel-per-day plant costs 
approximately $300,000. 


115. FOWLE, M. J., BENT, R. D., MILNER, B. E., and MASOLOGITES, G. P. In Reforn- 
ing It's the Catalyst That Counts. Petrol. Refiner, vol. 31, No. 4, April 
1952, pp. 156-9 e 


Description of Atlantic Refining Co.'s catalytic-reforming-process operations. 
Investment costs range from $350 to $450 per barrel of naphtha charge for plants 
with a 750- to 12,000-barrel-per-day charge capacity. 


116. . Its the Catalyst That Counts. Petrol. Eng., vol. 24, No. 5, 
May 1952, pp. ChO, 4o-h. 


Includes essentially the same information as reference 115. 


117. FOX, J. L. Operating Alternatives on Basis of Cost Analysis. Petrol, Refiner, 
vol. 29, No. 7, July 1950, pp. 90-4, 


Works out five cost estimating problems to illustrate the value of considering 
alternate courses of action. Examples given are as follows: Whether to sell or 
process fuel oil further; price to pay for an intermediate stock; to treat kerosine 
for sale or to use it as cracking stock; proposed construction of additional capac- 
ity; and shutdown considerations. 
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118, FRUECHTENICHT, H. L., and SIMPSON, J.B. Underground Storage of Propane-Air 
and Natural-Gas Mixtures, Oil Gas Jour., vol. 48, No. 4, Jume 2, 1949, pp. 
70-2, 76-7. 


Costs for building and operating a plant for storing propane-air and natural- 
gas mixtures underground. 


119. - Underground Storage of Propane-Air and Natural-Gas Mixture. 
Petrol. Eng., vol. 21, No. 6, June 1949, pp. Dll-4, 16. 


Includes essentially the same information as reference 118, 


120. FULTON, W.F. Platforming Natural Gasoline - Its Potentialities for the 
Industry. Petrol. Refiner, vol. 29, No. 12, December 1950, pp. 109-12. 


Brief explanation of uses and limitations of teveral processes suitable for 
upgrading natural gasoline. Emphasis placed on platforming and includes chemistry, 
operating data, and economics. 


lel. GALL, J. T. Properly Designed Thermal Insulation Can Earn Big Investment 
Returns. Petrol. Refiner, vol. 31, No. 5, May 1952, pp. 165-8. 


Explains how to properly insulate for maximum return on investment. 


lee. GARDNER, F. T., CLOTHIER, A. T., and CORYELL, F. Use of Ammonia in Control 
of Vapor-Zone Corrosion in Storage Tanks. Oil Gas Jour., vol. 48, No. 27, 
Nov. 10, 1949, pp. 238, 241-2, 245-6. 


Results of several years study of effects of ammonia on reduction of hydrogen 
sulfide corrosion in crude storage tanks, including economics in terms of dollars 
saved per year per tank and cost of installation of facilities per barrel of crude. 


123. GIBBS, R.G. New Legislation Needed to Establish Synthetic Liquid Fuel Indus- 
try - Petroleum Consumption to Exceed Domestic Production. Chem. Eng. News, 
vol. 26, No. 52, Dec. 27, 1948, p. 3809. 


Comparative investment costs per barrel day given as; 


- New petroleum capacity... .ccccceccceccccccccccccesecs 0$5,000-6, 000 
. Direct hydrogenation of Coal. scccccecccccccccccscccee 9,000 
Gas synthesis or modified Fischer-Tropsch process 
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124, GREGORY, L.S. "Packaged" Gasoline Plant Completely Portable. Oil Gas Jour., 
vol. 49, No. 30, Nov. 30, 1950, pp. 60-2, 72. 


Brief mention of replacement and operating costs for small portable plant. 

125. GRIFFIN, E.L., Jr., WILLARD, M. J., Jr., SINNAMON, H. I., EDWARDS, P. W., and 
REDFIELD, C.S. Preparation of allylsucrose. Ind. Eng. Chem., vol. 43, No. 
11, November 1951, pp. 2629-34, 


Pilot investigation of preparation of allylsucrose monomer. Processing and 
equipment described in detail. Cost estimate included. 
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126. GROVE, C.S., Jr., and CASEY, R.S. Deionized Water for Writing-Ink Manufac- 
ture. Chem. Eng. Prog., vol. 44, No. 10, October 1948, pp. 733-6. 


Comparison of cost figures for the purification of water by demineralization 
and distillation. Installation and operating cost for an ion-exchange unit with an 
80-gallon-per-hour throughput. Flow diagram and picture of unit included. Concludes 
that deionization is cheaper than distillation. 


127. GUTHRIE, V. B. Aromatics by Adsorption. Petrol. Proc., vol. 6, No. 8, August 
1951, pp. 833-5. 


Operation and cost data for Arosorb process. 


128, . Test Data Meager For Five Years of Synthetic Fuels Research. Petrol. 
Proc., vol. Dy No. oF May 1950, pp. 505-8, 10. 


Investment and operating costs estimated for 10,000-barrel-per-day shale-oil 
plant and a summary of the costs for a 16,500-barrel-per-day petroleum residual- 
hydrogenation plant. 


129. - Bureau Whittles Down Cost Estimate for Coal Hydrogenation Plant. 
Petrol. Proc., vol. 7, No. 4, April 1952, pp. 413-4. 


New estimate for cost of coal-hydrogenation plant of 15,000-barrel-per-day 
capacity is $174,500,000. Cost of hydrogen purification and compressor unit for the 
plant estimated at $17,100,000. 


130. HAENSEL, VLADIMIR. Platforming. Petrol. Eng., vol. 22, No. 4, April 1950, 

pp. C9-12, 14. 

Chemistry, operating variables, products produced, and operating costs related 
to platforming natural gasoline. Investment costs range from $700,000 for a 1,500- 
barrel-per-day stream charge, $1,600,000 for 5,000-barrel-per-day stream charge, and 
oar for a 10,000 barrel-per-day stream charge. Operating costs range from 


0.30 to $0 .37 per barrel of charge for plants of 1,500- to 5,000-barrel-per-day 
capacity. 


131. . Platforming. Petrol. Proc., vol. 5, No. 4, April 1950, pp. 356-60. 
Includes essentially the same information as references 130, 132, and 133. 

132, . Platforming. Petrol. Refiner, vol. 29, No. 4, April 1950, pp. 131-6. 
Includes essentially the same information as references 130, 131, and 133. 

LA3% . Platforming Approaches the Ideal Solution for Reforming Low-Octane 
and Straight-Run Gasolines. Oil Gas Jour., vol. 48, No. 47, Mar. 30, 1950, 
pp. 82-5, 114, 119. 


Includes essentially the same information as references 130, 131, and 132. 


134. HAPPEL, JOHN. New Approach to Payout Calculations. Chem. Eng., vol. 58, No. 
10, October 1951, pp. 146-8. 


Determination of payout calculations based on probability of success or of 
failure, effect of increased income tax rates, and future value of income and capital, 
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135. HAPPEL, JOHN, and ARIES, R.S. Venture Probability in Economic Balances. 
Chem. Eng. Prog., vol. 46, No. 3, March 1950, pp. 115-20. 


Equations and examples illustrate a technique for determining the conditions 
that permit maximum returns from manufacturing operations. 


136. HAPPEL, JOHN, and MARSEL, CHARLES. Processes Compete in Acetylene Boom. Chem. 
Ind. Week, vol. 68, No. 15, Apr. 28, 1951, pp. 17-26. 


Investment and operating costs for calcium carbide and acetylene from calcium 
carbide, 


137.  HATCHETT, V.W. Applications of Cathodic Protection to Control Refinery Corro- 
sion. Oil Gas Jour., vol. 50, No. 45, Mar. 17, 1952, pp. 256, 258-9, 261-2, 
264, 


Several case histories including installation and maintenance costs. 


138. HAYES, J. G., HAYS, L. A., and WOOD, H. S. Commercial Desalting Unit Employ- 
ing Fiberglas as Contacting Agent. Chem. Eng. Prog., vol. 45, No. 4, April 
1949 ) pp e 235 -LO ° 


Removal of inorganic salts from crude petroleum before refining. Fiberglas 
costs $0.0000965 per barrel of crude based on 378 operating days; $0.0000704 per 
barrel of crude based on 74 weeks. 


139. HERTZ, D. B. Over-all Energy Savings Demand Cooling Water Economy. Chem, 
Fng., vol. 57, No. 5, May 1950, pp. 147-50. 


Attempts to answer the questions: What data are needed to find the cheapest 
sources of water? When does a cooling tower become economical? When is air 
cooling economical? 


THO, . What Does Water Cost? Chem. Ind., vol. 66, No. 4, April 1950, pp. 
512-4, 


Building cost, operating cost for cooling towers, and treatment cost. 


141. HICKS, T.G. Charts Presented to Aid Refinery Designers and Operators. 
Petrol. Refiner, vol. 30, No. 11, November 1951, pp. 134-8. 


Chart V is a graph entitled "Estimating Operating Cost of Gas Engines." 


142, HIGSON, G. I. CaSO, as a Raw Material for Chemical Manufacture. Chem, Eng. 
News, vol. 29, No. 43, Oct. 22, 1951, pp. 4469-74. 


Process cost comparison for the production of ammonium sulfate by: Anhydrite 
process, saturator process, and byproduct (indirect); and for the production of 
sulfuric acid in a cement-sulfuric plant, sulfur-burning plant, and pyrites-burning 
plant. 


143. HIRST, L. L., MARKOVITS, J. A., SKINNER, L. C., DOUGHERTY, R. W., and DONATH, 
E. E. Estimated Plant and Operating Costs for Producing Gasoline by Coal 
Hydrogenation. Bureau of Mines Rept. of Investigations 4564, 1949, 83 pp. 


Detailed investment and operating costs for coal-hydrogenation plants. 
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144, HIRST, L. L., SKINNER, L. C., CLARKE, E. A., DOUGHERTY, R.W., and LEVENE, 
H.D. Estimated Cost of Producing Heavy Fuel Oil by Hydrogenation of Coal. 
Bureau of Mines Rept. of Investigations 4413, 1948, 53 pp. 


Cost estimate involving production of heavy fuel oil by hydrogenation of coal. 
Costs include: Paste preparation plant; hydrogenation stalls; plant for direct 
hydrogenation of gas from coal gasification and of gas from coke-oven gas; and 
extraction and hydrogenation of gas from coal gasification and of gas from coke- 
oven gas. Costs are broken down in detail. 


145, HOLADAY, W. M. Advances in Petroleum Refining. Oil Gas Jour., vol. ho, No. 
23, Oct. 12, 1950, pp. 84, 86, 88, 90, 95-6. 


Includes a chart showing relationship between octane number and gasoline 
yield, fuel requirements, and cost of a 100,000-barrel-per-day refinery. 


146. HOLLAND, A. A. New Type Evaporator. Chem. Eng., vol. 58, No. 1, January 
1951, pp. 106-7. 


Evaporator for dehydration of Glauber's salt eliminated scale, cut dust loss, 
Slashed equipment costs, and reduced fuel bills. Mentioned price of rotary drier 
complete with transmission and motor as $40 ,000 to $75,000 and evaporator cost as 
one-third to one-fifth this amount. 


147. HOLT, B. M. Hypersorption for Propane Recovery (Abstract of a paper). 
Petrol. Proc., vol. 4, No. 6, June 1949, pp. 681-2. 


Investment and operating costs for hypersorption unit for propane recovery. 


148, HORNADAY, G. F., NOLL, H. D., PEAVY, C.C., and WEINRICH, W. Various Refinery 
Applications of Houdriflow Catalytic Cracking. Oil Gas Jour., vol. 47, No. 
49, Apr. 7, 1949, pp. 90-4. 


Summarized the economics of processing 10,000 barrels per day of East Texas 
crude by the following methods: 


1. Thermal cracking. 

e. Vacuum distillation and once through cat cracking. 
3. Visbreaking and once through cat cracking. 

4. Coking and once through cat cracking. 

5. Visbreaking and recycle cat cracking. 

6. Coking and recycle cat cracking. 


Catalytic cracking in each case was Houdriflow. 


149. . Various Refinery Applications of Houdriflow Catalytic Cracking. 
Petroleum Eng., vol. 21, No. 7, Reference Annual 1949, pp. C3, 7-10. 


Includes essentially the same information as reference 148, 


150. HORRIDGE, E. T. The Economics of Motor Voltage Selection. Petrol. Refiner, 
vol. 28, No. 5, May 1949, pp. 133-9. 


A thorough presentation of the subject of motors used in process plants. By 


means of numerous graphs the costs of various motors and motor controllers may be 
determined. 
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151. HOWEY, C. R. Evaluation Rules Out Profitless Projects. Chem. Ind., vol. 67, 
No. 5, November 1950, pp. 724-5, 742. 


Discusses necessity of having an economic-evaluation program as part of chemi- 
cal industries, and gives some arbitrary figures to emphasize the point. 


152. HUBBARD, D. O. Optimum Operating Currents for Hooker Type S Cells. Chen. 
Eng. Prog., vol. 46, No. 9, September 1950, pp. 435-9. 


Investment and operating costs for Hooker S and type S-3 chlorine cells em- 
ployed in plants whose capacities range from 25 to 200 tons. Also shown is invest- 
ment return based on plant size and type of cell. 


153. HULL, W.Q., in collaboration with GUTHRIE, BOYD, and SIPPRELLE, E.M. Liquid 
Fuels From Oil Shale. Ind. Eng. Chem., vol: 43, No. 1, January 1951, pp. 2-15. 


Detailed report on liquid fuels from oil shale with cost data confined to 
mining companies. 


154. INDUSTRIAL AND ENGINEERING CHEMISTRY. Thermal But Internal. Vol. 41, No. 12, 
December 1949, pp. 12A, 4A. 


Cost of high-frequency heating units; a 1 kilowatt laboratory unit, $2,000; 
a 100-kilowatt unit, $50,000 to $65,000. 


155. IRWIN, W. Y., and FRENCH, A. H. Treatment of Felt Paper Mill Wastes, Part 
II - Pilot Plant Operation - Bacterial Filtration. Chem. Eng. Prog., vol. 45, 
No. 2, February 1949, pp. 119-28. 


Detailed description of the disposal process, Brief mention of investment and 
operating cost and depreciation rate. 


156. JACOBS, H. L. If Your Wastes Need Not Be Separated. Chem. Eng., vol. 58, 
No. 5, May 1951, pp. 1le7-31. 


General discussion of industrial plant waste disposal, Brief mention of in- 
vestment and operating costs. 


157. JAMISON, E. A. Liquefied Petroleum Gas, Industry's Standby. Chem. Eng., 
vol. D4 No. D5 May 1950, pp. 117-8, 


Example of how to determine the economics of a liquefied petroleum-plant 
standby installation. 


158. JANDRISEVITS, PETER. Preliminary Estimating By Selective Unit Costs. Ind. 
Eng. Chem., vol. 43, No. 10, October 1951, pp. 2299-2301. 


Development of a preliminary overall estimate based on selected unit costs. 
Estimate includes the following major components: Process equipment, building, 
outside facilities and service connections, plant utilities, and contingency and 
supplementary information or requirements. Major components are further subdivided 
into smaller units. A detailed sample of a completed estimate is furnished. 


159. JEWELL, J.W., Jr., and CONNOR, J.P. Economics of Petroleum Coking for 


Catalytic Cracking Feed Preparation. Oil Gas Jour., vol. 49,No. 29, Nov. 23, 
1950, pp. 64-5, 75. 
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Overall economic comparison for preparing catalytic feed stock by the following 
methods: Delayed coking, vacuum distillation, propane decarbonization, and 
visbreaking,. 


160. JEWELL, J.W., Jr., and CONNOR, J.P. Economics of Petroleum Coking for "Cat 
Cracking" Feed Preparation. Petrol. Proc., vol. 5, No. 11, November 1950, 
pp. 1199-1201. 


Includes essentially the same information as references 159 and 161. 


164.3 . Economics of Petroleum Coking for Catalytic Cracking Feed Prepara- 
tion. Petrol. Refiner, vol. 30, No. 2, February 1951, pp. 75-77. 


Includes essentially the same information as references 159 and 160. 


162. JEWELL, J.W., Jr., and KING, C. C. Sulfuric Acid Alkylation for Gasoline. 
Petrol. Eng., vol. 23, No. 5, May 1951, pp. Cel-6, 29, 30. 


Compares two types of sulfuric acid alkylation reactors, namely; external 
emulsion circulation and internal emulsion circulation. Investment and operating 
costs given for units of 500-, 1,000-, 2,500-, and 5,000-barrels-per-stream-day 
capacity. ; 


163. . Sulfuric Acid Alkylation - for Motor and Aviation Gasolines. Oil 
Gas Jour., vol. 50, No. 15, Aug. 16, 1951, pp. 120, 122, 125, 151-2, 154, 156, 
159. 


Includes essentially the same information as reference 162. 


164. KAHLER, F. H., and MORRISON, W.S. How to Cut Costs in Deionization. Chem. 
Eng., vol. 58, No. 5, May 1951, pp. 175-6. 


Economics of presoftening and mixed bed deionization. 


165. KANOWITZ, S. B. Roller Mill Maintenance. Chem. Eng., vol. 58, No. 11, 
November 1951, pp. 268-9. 


Points out disagreements with maintenance costs by J. D Leonard in reference 
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166. KASTENS, M. L., and SUTHERLAND, ROBERT. Platinum Reforming of Gasoline, Ind. 
Eng. Chem., vol. 42, No. 4, April 1950, pp. 582-93. 


Discussion of platforming gasoline at the Old Dutch Refinery, including design, 
flow diagram, operating data, and chemistry. Operating costs based on charge of 
1,500 to 2,000 barrels per day together with investment costs for plants charging 
1,500, 5,000, and 10,000 barrels per day. 


167. KAYAN, C, F. Heat Pump Expected to Find Use in Waste Heat Recovery. Chem. 
Eng., vol. 57, No. 5, May 1950, pp. 146-7, 150. 


Indicates that such a pump may compete favorably with conventional recovery 
method in some cases, 


168. KELSO, GEORGE, PEAVY, C. C., MYERS, G. D., and HOGE, A.W. Design and Opera- 
tion of Leonard T.C.C.» Unit. Petrol. Eng., vol. 20, No. 1, October 1948, 
pp. 293-4, 296, 298, 300. 
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Cost of a small T.C.C. unit estimated at $250 to $350 per daily barrel of 
reactor charge capacity, based on construction of the Leonard T.C.C. unit, which 
incorporated an existing thermal unit into the new construction, 


169. KENYON, R. L., and BOEHMER, N. Phenol by Sulfonation. Ind. Eng. Chen., 
vol. 42, No. 8, August 1950, pp. 1446-55. 


Brief mention of plant costs for phenol production. History, chemical re- 
actions, flow diagrams for sulfonation process and sulfur dioxide byproduct recov- 
ery, and operations discussed, 


170. KENYON, R. L., and INSKEEP, G. C., in collaboration with JILLETTE, LESLIE, 
and PRICE, J. F. Amyl Compounds From Pentane. Ind. Eng. Chem., vol. 42, 
No. 12, December 1950, pp. 2388-2401. 


Flow diagrams and discussion of operations for the production of amyl com- 
pounds from petroleum pentane. 


Cost distribution 
(cents per dollar of total cost) 


leceae ieee a ne ie te COR a = 
Amyl chloride Amyl alcohol Amyl acetate 


Raw material cost less byproduct 


CHOOT oiie cteik So Co a ee Sea 67 1/78 1/91 
Direct labor and supplies......eee 20 12 4 
Indirect labor and supplies....... 13 10 5 


Ly Includes starting amyl compound at factory cost. 


171. KERN, D. Q. A Cheaper Way to Buy A Plant - Know What You Need. Chem. Eng., 
vol. 57, No. 7, July 1950, pp. 138-41. 


No actual costs mentioned; however, providing the contractor with detailed 
specifications for a desired plant results in lower overall cost and a plant that 
suits the owner's needs. 


172. KIDDOO, GORDON. Turnover Ratios Analyzed, Chem. Eng., vol. 58, No. 10, 
October 1951, pp. 145, 148. 


Gives factors that influence the ratio of sales value to plant investment 
for chemical products. Lists investment in dollars per annual ton of capacity, 
product value (sales) in dollars per ton, and turnover ratio for approximately 
80 chemical processes. 


173. KLOSE, A. A., STARK, J. B., PURVIS, G.G., PEAT, JEAN, and FEVOLD, H. L. 
Ascorbic Acid From Walnut Hulls. Ind. Eng. Chem., vol. 42, No. 2, 
February 1950, pp. 387-91. 


Yields and experimental details for recovery of ascorbic acid from waste 
walnut hulls. Cost estimate, based on pilot-plant data, showed process econom- 
ically unfavorable unless other use of the equipment could be made during the 
off season. 


174. KNECHT, G. B. The Case for a Small Nitric Acid Plant. Chem. Ind., vol. 
66, No. 3, March 1950, pp. 357-9, 417. 
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Estimate of operating expenses for a small nitric acid plant using catalytic 
oxidation of ammonia process. 


175. KNIEL, LUDWIG. Propane Recovery By Absorption. Petrol. Eng., vol. el, 
No. 7, Reference Annual 1949, pp. C45-6, 48, 51-2. 


Discussion of design and operation of plant for propane recovery by absorp- 
tion. Economics briefly mentioned. 


176. KOHL, A. L., and FOX, E. D. Economics of Sulfur Production From Hydrogen 
Sulfide. Oil Gas Jour., vol. 50, No. 42, February 25, 1952, pp. 154, 156-7, 
199s LT 


Net production cost of sulfur from plant associated with other operations 
ranges from $8.42 per ton for 20-long ton per day to less than $2 for 320-ton 
unit. Gives investment and operating costs for plants of 20, 40, 80, 160, and 
320 long tons per day. 


177. KOHLINS, W. D., and DEMAREST, E. L. Waste Utilization and Disposal Systems. 
Cost Studies of Evaporation and Drying. Chem. Eng. Prog., vol. 46, No. 12, 
December 1950, pp. 597-600. 


Economics of waste utilization and disposal in the fermentation, paper, fish- 
ing, metal finishing, and dairy industries. Flow diagrams included. 


178. KOREN, W. A. Roller Mill Maintenance. Chem. Eng., vol. 58, No. 11, November 
1951, pp. 269-70. 


Points out disagreements with maintenance costs by J. D. Leonard in refer- 
ence 185. 


179. KORSMEYER, E. W. How to Interpret Earnings Changes in an Oil Company. 
Petroleum Refiner, vol. 29, No. 11, November 1950, pp. 109-12. 


Discussion offers a practical procedure for accounting for the difference 
between sales and costs of sales from one period to another in terms of principal 
causes, Relates sales costs to operating costs for an oil refinery. 


180. LAPPLE, C. E. Processes Use Many Collector Types. Chem. Eng., vol. 58, 
No. 5, May 1951, pp. 144-51. 


Comprehensive article on the control of air pollution. Relative cost and 
performance data for gravity settling chambers, inertial separators, packed beds, 
scrubbers, cloth collectors, electrical precipitators, air filters, etc. These 
are further broken down into industrial types. 


181. LAUDERBAUGH, A. B. Use of Liquefied Petroleum Gas for Peak Loads. Oil Gas 
Jour., vol. 48, No. 1, May 12, 1949, p. 96. 


Investment costs for liquefied petroleum gas standby installations. 


182, LAURENCE, L. L. Natural-Gas Dehydration Using Triethylene Glycol. Oil Gas 
Jour., vol. 50, No. 35, Jan. 7, 1952, pp. 76-7. 


Gives brief summary of operating costs. 
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183. LEMAY, J. W., Jr. Costing Method for Natural Gasoline. National Association 
of Cost Accountants Bulletin, vol. 33, No. 3, November 1951, pp. 324-31. 


Describes a breakdown of operations into process cost units for cost control, 
the characteristic difficulties of cost estimating the fractionation of gasoline, 
and the presentation of end-product costs in functional detail rather than by cost 
of contributing products plus immediate processing costs. 


184. LEONARD, J. D. Roller Mill Maintenance. Chem. Eng., vol. 58, No. 11, 
November 1951, pp. 270, 272. 


Reply to letters written by Kanowitz, S. B. (reference 165) and Koren, W. A. 
(reference 178) concerning disagreement of maintenance cost figures in original 
article (reference 185) by J. D. Leonard. 


185. . What Does Maintenance Cost? Here Are Actual Cost Data to Help You. 
Chem. Eng., vol. 58, No. 9, September 1951, pp. 149-53. 


Cost data presented that assist in the preparing new plant maintenance cost 
estimates and make cost-reduction programs more effective. Covers items such as: 
Filter; crushers and grinders; pumps; tanks; centrifugals; driers; evaporators; 
furnaces and kilns; crystallizers; conveyors; distillation columns; heat exchangers; 
dust- and mist-collecting equipment; screens, sifters, and mixers; clarification 
equipment and piping; and instruments, 


186. . Why Multiply Your Utility Bills by a Waste Factor? Chem. Eng., vol. 
58, No. 4, April 1951, pp. 112-3, 116. 


Proposes budgetary control, utility incentives, and individual studies of 
ma jor consumption points for cutting high cost of utilities. 


187. LOOMIS, R. C. New Light on the Economics and Operation of Portable Gas- 
Engine Compressor Units. Oil Gas Jour., vol. 50, No. 52, May 5, 1952, 
pp. 258, 260-1, 263. 


Compares cost of a stationary compressor with that of a portable one. The 
latter is less costly per compressor horsepower. 


188. LOWD, J. D. Cold-Separation Processing. Oil Gas Jour., vol. 50, No. 8, 
June 28, 1951, pp. 81-5, 87-8, 90. 


Compares equipment and insulation costs of conventional and cold-separation 
methods for removing condensable liquids from natural gas. 


181. LYNCH, R. H. An Economic Study of aProducts Pipe Line. Petrol. Eng., vol. 
22, No. 12, November 1950, pp. Dek, 26, 28, 30, 32, 34. 


Analyzes the factors involved in constructing a pipeling by working out a 
hypothetical case, involving four pipe size alternatives. Graphs show figures on 
barrels per day versus: (1) Annual revenue and costs, (2) capital investment, 
and (3) percent return on investment, 


190. . Economics of a Products Pipe Line. Oil Gas Jour., vol. 49, No. 28, 
November 16, 1950, pp. 214, 217, 220, 22h. 
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Includes essentially the same information as reference 189. 


191. McALLISTER, S. H. Shale Oil As A Future Source of Energy in Western States. 
Petrol. Proc., vol. 5, No. 10, October 1950, pp. 1076-9. 


Cost estimate for producing 97 Research octane number gasoline from petroleum, 
natural gas, coal, and oil shale. 


192. McCONOMY, H. F., and HUR, J. J. What Can Be Done to Combat Corrosion of Re- 
finery Tank Roofs? Petrol. Refiner, vol. 31, No. 5, May 1952, pp. lek-6, 


Gives results of an extensive study of various materials that could prolong 
the serviceable life of refinery-tank roofs. Includes materials, fabrication, and 
installation costs and repair cost equations, 


193. McCULLOUGH, G. BE. Concentration of Radioactive Liquid Waste by Evaporation. 
Ind. Eng. Chem., vol. 43, No. T3 July 1951, pp. 1505-9. 


Illustrates by discussion, pictures, and flow diagram an evaporation method 
for concentrating miscellaneous wastes at the Knolls Atomic Power Laboratory, 
Schenectady, N. Y. Costs were calculated based on actual operation of the plant 
at the rate of over 100,000 gallons of waste per month, 


194. McGRATH, H. G. The Application of Fluid Hydroforming. Petrol. Refiner, 
vol. 30, No. 12, December 1951, pp. 102-8. 


Discusses the economics for a 7,500-barrel-per-day unit, including credits 
and debits, operating cost, taxes, insurance, royalties, investment, payout time, 
and T.E.L. stock cost. 


195. MARSHALL, W. R., Jr., and SELTZER, Edward. Principles of Spray Drying, Part 
II - Elements of Spray-Dryer Design. Chem. Eng. Prog., vol. 46, No. 11, 
November 1950, pp. 575-84. 


Discusses mechanics of spray drying and includes equipment sketches. Econom- 
ics of spray drying with respect to operation and installation costs per pound of 
water evaporated per hour. 


196. MINES MAGAZINE (COLORADO). Report of National Petroleum Council Committee 
on Synthetic Liquid Fuels Production Cost, vol. 42, No. 3, March 1952, 


pp. 39-41. 


Summary of National Petroleum Council Committee on Synthetic Liquid Fuels 
report on estimated costs of gasoline production from coal hydrogenation and oil 
shale, 


197. MINEVITCH, J. R., KNIGHT, G. B., ROOT, S. E., and BORAKS, H. E. Chemical 
Plant Construction Cost, Indoors Versus Outdoors, Chem. Eng. Prog., vol. 
47, No. 8, August 1951, pp. 385-91. 


Operating and economic advantages and disadvantages of outdoor and indoor 
chemical plants and petroleum refineries, Cost comparison of the two types given. 


198. MOLAISON, H. J., DECKBAR, F. A., and COOK, N.C. Pilot Plant Equipment 
Costs. Chem. Eng., vol. 57, No. 4, April 1950, pp. 110-11. 
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Presents figures for determining pilot-plant costs. Material and fabrication 
costs of pilot-plant equipment itemized. 


199. MONET, G. P. Cost of Ion Exchange, Chem. Eng., vol. 57, No. 3, March 1950, 
pp. 106-7. 


Fnables one to roughly calculate the cost of installing and operating an ion- 
exchange unit. 


200. MULLINS, P. V- Removal of Nitrogen From Natural Gas. Petrol. Ing. , vol. 23, 


Estimates vary from $2,300,000 to $5,000,000 for a plant with a processing 
capacity of 100,000,000 cu. ft. of gas per day, removing 10 to 15 percent nitrogen 
under typical conditions of interest for this study. Operating costs range from 
$0 .012 to $0.035 per 1,000 cu. ft. of gas processed. 


201. MURPHREE, E. V. A Look at the Synthetic Fuels Picture. Petrol. Refiner, 
vol. 28, No. 3, March 1949, pp. 95-6. 


Cost comparison of synthetic fuels production from coal and oil shale with 
production from crude petroleum and natrual gas. 


202. - Fundamentals of Fluid Hydroforming. Petrol. Refiner, vol. 30, No. 
12, December 1951, pp. 97-101. 


Comparison of investment and operating costs for 10,000 barrel-per-day 
fixed bed and fluid bed hydroforming plants. 


203. . Natural Gas, Coal, Oil Shale as a Source of Liquid Fuels. Mines 
Mag. (Colo.), vol. 38, No. 12, December 1948, pp. 89-92, 110-11, 114. 


Comparison of investment and operating costs for gasoline production and 
middle-distillate production from crude oil, natural gas, coal, and oil shale, 


20k,, . The Synthetic Fuels Picture. World Oil, vol. 128, No. 10, Feb. 
des 1949, pp. 46-8, 50. 


Includes essentially the same information as reference 203, 


e205. NATIONAL PETROLEUM COUNCIL. Synthetic Fuels Production Costs. October 
15, 1951, 555 pp. 


Subcommittee Report to National Petroleum Council Committee on Synthetic 
Fuels Production Costs. A comprehensive cost study of the production of synthetic 
liquid fuels by coal hydrogenation and from oil shale. Report covers such aspects 
as coal-hydrogenation and shale-oil raw materials, processes, engineering, and 
economics. 


206. NELSON, W. L. Cost-imating. Oil Gas Jour. 
A weekly series of 63 articles, appearing in The Oil and Gas Journal, on 


estimating costs pertaining to the petroleum and chemical industry. Each article 
presents a detailed breakdown of costs for the various subjects listed below: 
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Ref. No. 


206-1 
-2 
-3 
-4 
=) 
-6 
7 
-8 
=o 

-10 
-ll1 
-l2 
~13 
-14 
-15 
-16 
~17 
-18 
-19 
-20 
-e2l 
-22 
-23 
-2h, 
~25 
-26 
-27 
-28 
=29 
-30 
-31 
~32 
“93 
- 34 
=3) 
-36 
ons 
-38 
ge, 
-40 
-41 
-4o 
-4.3 
4h 
“45 
~4.6 
-47 
-48 
-9 
-50 
-51 
-52 
-53 


Title 


Construction Cost Indexes 
Exchangers 

Construction Steel 

Use of Cost Indexes 

Storage Tanks 

Petrochemical and Small Tanks 
Lumber 

Summary Sheets for Cost Estimates 
Vessels 

Special Vessels 
Fractionating Towers 

Estimate of a Fractionator 
Tower Insulation and Platforms 
Simplified Cost Estimates 
Pipe Insulation 

Insulation for Cold-1l 
Insulation for Cold-2 
Ladders, Walkways, and Platforms 
Depreciation Rates-Refining 
Clay and Cement Pipe 
Depreciation Rates-Petroleum 
Cost of Building 

Pump and Control Houses 
Brick and Tile 

Pipe Stills 

Furnace Details 

Tubes and Bends 

Structural Steel Frame 
Centrifugal Pumps 

Pump Materials and Drives 
Large Motors 

Electrical equipment 
Filter-Press Costs (Petrochemicals) 
Instrumentation 

Instrument Costs 

Compressors 

Blowers and Compressors 
Refrigeration Plants 
Refrigeration Auxiliaries 
Construction Costs 1948-l9 
Structural Steel-Pipe Stills, etc. 
Pipes and Tubing 

Chemical Equipment-1 

Pipe Line Construction 
Refinery Valves 

Fittings and Flanges 

Chemical Equipment-2 

Piping 

Vacuum Equipment 

Coil-in-Box Equipment 
Chemical Equipment-3 


Excavation, Concrete, and Foundations 


Road Building 
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Ref. No. Title Vol. No. Page Date 
206-54 Fire Protection and Miscellaneous 48 2 91 Oct. 27, 1949 
-55 Refinery Labor 48 26 97 Nov. 3, 1949 
-56 Steam-Jet Ejectors and Freight Rates 48 927 377 Nov. 10, 1949 
-57 Effect of Size on Cost 48 28 103 Nov. 17, 1949 
-58 Over-All Plant Costs-Cracking 
(Approximate) 48 29 149 Nov. 24, 1949 
-59 Over-All Plant Costs-Distillation, 
etc. (Approx.) 48 30 93 Dec. 1, 1949 
-60 Over-All Plant Costs-Miscellaneous 
(Approx. ) 48 31 91 Dec. 8, 1949 
-61 A Refinery Cost Index 48 32 91-2 Dec. 15, 1949 
-62 Current Itemized Indexes 48 33 283 Dec. 22, 1949 
-63 Alphabetical Index 4B 34 81 Dec. 29, 1949 
C07. - Cost-imating. Oil Gas Jour. 


A quarterly series of cost estimating articles appearing in The Oil and Gas 
Journal in January, April, July, and October issues of each year (usually the first 
issue of the month). A continuation of reference 206 showing current equipment, 
plants, and associated costs, 


Ref. No. Title Vol. No. Page Date 

207-1 Current Itemized Cost Indexes 48 = h8 93 Apr. 6, 1950 
-2 Construction Costs Rise Slowly hg 9 67-8 July 6, 1950 
-3 Current Cost Indexes 4G 22 263-4 Oct. 5, 1950 
-4 Current Itemized Cost Indexes hg 35 69 Jan. 4, 1951 
-5 Cost Indexes Brought to Date 4g sg 109 Apr. 12, 1951 
-6 Cost Indexes-Costs Are Rising 50 9 88 July 5, 1951 
-7 Costs Hold Steady After February 50 22 327 Oct. 4, 1951 
-8 Costs Show Rising Tendency 50 835 91 Jan. 7, 1952 
-9 Current Itemized Construction 

Cost Indexes 50 48 139 Apr. 7, 1952 
208, . Economic Thickness of Insulation, Oil Gas Jour., vol. 47, No. 2h, 


Oct. 14, 1948, p. 117. (Data of L. B. McMillan.) 


Graphs permit determination of proper type and thickness of insulation to use 
for pipes with consideration given to cost of heat, cost of insulation, and fixed 
charges, 


209. . Petroleum Refinery Engineering, McGraw-Hill Book Co. Inc., New York, 
N. Y., 3d ed., 1949, 830 pp. 


Chapter XXIX, Economics of Design, covers investment and operating cost 
breakdown of refinery processes in essentially all types of refinery operations. 
Included also are plant and equipment costs, depreciation rates, and related perti- 
nent data. 


210. - Questions on Technology. Oil Gas Jour. 


A series of articles appearing in the Oil and Gas Journal entitled "Questions 
on Technology" from which those pertaining to costs are listed: 


Google 


Ref. No. Title Vol. No. Page Date 
210-1 Increase in Refinery Construction Costs 47 30 128 Nov. 25, 1948 
-2 Amortization and Depreciation 47 = 4 90 Feb. 3, 1949 
-3 Fractionating Tower Costs 47 = ko 90 Feb. 3, 1949 
-) Machinery Cost Indexes 47 =e 132 Feb. 17, 1949 
-5 Painting Costs 48 1 116 May 12, 1949 
-6 References to Costs 48 8 81 June 30, 1949 
-7 Cost of Lube-Oil Refining 48 17 61 Sept. 1, 1949 
-8 Small Exchanger Costs 48 he 195 Feb. 23, 1950 
“9 Small Exchangers Used in Engines: 
Cost Is Low 48 50 248 Apr. 20, 1950 
-10 Operating Cost Index 49S s10 98 July 13, 1950 
-11 Gasoline Reforming by Platforming kg 12 336 July 27, 1950 
-12 Cost of Vacuum Plants uO al 98 Sept.28, 1950 
-13 Effect of Plant Size on Cost of 
Operation Lg 36 98 Jan. 11, 1951 
-14 Refineries Not Package Units 4943 78 Mar. 1, 1951 
-15 Refinery Accounting References hQo 48 100, 
103 Apr. 5, 1951 
-16 Maintenance Costs lg = 48 103 Apr. 5, 1951 
-17 Relative Cost of Coal or Oil Firing 50 10 106 July 12, 1951 
-18 Relative Value of Coal and Fuel Oil 50 11 114 July 19, 1951 
-19 Cost of Power 50 15 160 Aug. 16, 1951 
-20 Plant Comparison of Value of Coal and 
Oil 50 20 329 Sept.20, 1951 
-2l Cost of Carbon-Black Plants 50 23 uO Oct. 11, 1951 
-22 Cost of Platformer Units 50 40 136 Feb. 11, 1952 
~23 Meaning of Total Process Equipment Cost 50 40 136 Feb. 11, 1952 
-o4 Increase in Vessel Costs Since 1946 50 50 171 Apr. 21, 1952 
-25 Replacement Value and Depreciation Rate 51 4 111-2 June 2, 1952 
ell . Nelson Refinery—Construction Index. Oil Gas Jour. 


A series of refinery-construction cost indexes appearing in the first issue 
each month of The Oil and Gas Journal under Refining News. These are kept current, 
the time lag being 3 to 4 months, and deal with the following subjects; Centrifugal 
pumps, reciprocating pumps, compressors, engines, motors, transformers, instruments, 
materials component, and labor component. The explanation appears in Cost-imating 
(reference 206-61, Dec. 15, 1949, p. 92,) and the series begins with vol. 48, No. 35, 
Jan. 5, 1950, p. 89. 


212. NEWTON, R. D. and ARIES, R.S. Preliminary Estimation of Operating Costs. 
Ind. Eng. Chem., vol. 43, No. 10, October 1951, pp. 2304-6. 


The authors conclude that a preliminary evaluation of a new chemical process 
plant must include both capital expenditure and operating costs and ultimately an 
expression of profits. All operating expenses may be quantitatively related to raw 
materials, utilities, labor, or equipment. Factors that may be used for estimating 
are derived. Other factors that aid in determining profits are shown. 


213. NICHOLS, W. T. Capital Cost Estimating. Ind. Eng. Chem., vol. 43, No. 10, 
October 1951, pp. 2295-8, 


Several methods used for capital cost estimation described, The relative 
cost, complexity, and precision of the various methods shown by a graph. 
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214. NICHOLS, W. T. Next Time, Give th Boss A Precise Capital Cost Estimate. 
Chem. Eng., vol. 58, No. 6, June 1951, pp. 248, 250. 
Includes essentially the same information as reference 213. 


215. NOBLE, F. G. Maximum Propane Recovery. Oil Gas Jour., vol. 47, No. 2, 
Nov. 18, 1948, pp. 95-6, 98-9. 


Sets forth the economics and engineering problems associated with maximum 
recovery of propane from natural gas. 


216. OBERSEIDER, J. L. Combustion Gas Turbine-Important New Prime Mover for the 


Gas Pipe-Line Industry. Oil Gas Jour., vol. 50, No. 14, Aug. 9, 1951, 
pp. 102, 104. 


Investment, operating, and maintenance costs for a combustion gas turbine. 


217. O'BRIEN, A. J., Jr. 1952 Outlook: Gas and Liquids From Coal. Chem. Eng., 
vol. 59, No. 4, April 1952, pp. 299-300, 302-4, 306-8, 310-2, 314. 


Mention of investment cost for a Lurgi coal-gasification plant and for coal 
hydrogenation. 


218. OIL and GAS JOURNAL. Refinery Loss Control. Vol. 48, No. 35, Jan. 5, 1950, 
p. {T. 


Contains a table giving the costs of losses owing to various size pipe leaks, 


21g. - Synthetics - Costs Still Too High. Vol. 50, No. 50, Apr. el, 1952. 
p. 100, 


Discusses the Ebasco report on synthetic fuels from coal hydrogenation. 
220. . Synthetic - Fuels Picture. Vol. 49, No. 28, Nov. 16, 1950, p. 184. 
Estimated cost of $41,381,000 for a plant producing 8,840 barrels daily of 
refined products from oil shale, including facilities for mining, retorting, and 
refining, 
221, . Synthetics Too Costly. Vol. 50, No. 27, Nov. 8, 1951, p. 172. 
Overall costs given for producing synthetic fuels. 
CLO 6 - oynthetics Too High. Vol. 50, No. 37, Jan. 21, 1952, p. 57. 


Compares estimated investment and operating costs of coal hydrogenation by 
the National Petroleum Council and Bureau of Mines. 


223. OLIVE, T. R. Compound Interest Charts Speed Engineering Economics Studies, 
Chem. Eng., vol. 59, No. 6, June 1952, pp. 206-7. 


Article submitted by H. E. Schweyer. Method for making and illustration of 


calculations of theoretical compound interest relations involving a time period 
and money at some interest rate. Relates to engineering cost studies, 
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224, PARKER, J. L. How Much It Will Cost You to Recover Sulfur from HS. Petrol. 
Proc., vol. 7, No. 3, March 1952, pp. 338-9. 


Cost figures for sulfur recovery from hydrogen sulfide on the basis of 5-, 
10-, and 15-ton-per-day plant capacity. 


COD. . Sulfur From HES. Oil Gas Jour. vol. 50, No. 47, Mar. 31, 1952, 
Pp. B4-5, 95, 97. 


Includes essentially the same information as reference 224, 


226. PAYNE, J. W., EVANS, L. P., BERGSTROM, E. V., and BOWLES, V. D. Thermofor 
Catalytic Reforming Reaches Commercial Stage. Petrol. Refiner, vol. 31, 
No. 5, May 1952, pp. 117-23. 


Thorough discussion of the development of the Thermofor catalytic reforming 
process with respect to the plant and a suitable catalyst. A comparison of invest- 
ment costs for several size units and operating cost estimate for a 30,000 barrels 
per day Mid-Continent refinery. 


227. . Thermofor Catalytic Reforming (TCR). Petrol. Eng., vol. 24, No. 6, 
June 1952. pp. C10, 13-8, 20. 


Includes essentially the same information as reference 226. 


228, PEABODY, A. W., and WOODY, C. L. Experience and Economic Benefits From 
Cathodic Protection on Gas-Distribution Systems. Corrosion, vol. 5, 1949, 


pp. 369-76. 


Case histories of two different gas systems one employing rectifiers and the 
other galvanic anodes. Includes installation costs and mention of operating costs, 


229. PEAVY, C. C., WEINRICH, W., NOLL, H. D., and HORNADAY, G. F. Houdriflow 
Catalytic Cracking Applied to Current Economics (abstract of a paper). 
Petrol. Proc., vol. 4, No. 5, May 1949, pp. 554, 557-8. 


Economics of processing 10,000 barrels per calendar day of East Texas crude 
with the Houdriflow process in combination with thermal cracking, visbreaking, 
coking, and vacuum distillation. 


230. PETROLEUM ENGINEER. Breather Balloon Reduces Vapor Losses. Vol. 2l, No. 
12, November 1949, pp. C39-40. 


Costs for breather balloon installation for volatile petroleum product 
storage. 


231% . Moving Bed Catalytic Cracking Process Improved. Vol. 21, No.1, 
January 1949, pp. C23-4, 26. 


Economic advantages of Houdriflow catalytic cracking over TCC process based 
on units of 5,000-barrels-per-stream-day capacity. 


are ae . New Adsorption Process Recovers Aromatics. Vol. 23, No. 9, 
August 1951, pp. C2l1-2, 2k. 
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Brief comment on investment and operating costs of the Arosorb process based 
on lO-year depreciation. 


Capacity, barrel per day aromaticS...c.cccrcccccceres 1,000 2,000 
Investment cost (thousands of dollars)...ecsecseees $1,200 $1,900 
Operating cost per gallon of aromaticB..eccccccsecs $0,065 $ 0.05 


233. PETROLEUM ENGINEER. Optimum Insulation Thickness. Vol. 23, No. 2, February 
1951, pp. C35-6. 


Data enveloped by W. E. Somers. Costs of a given rate of heat loss in 1,000 
B.t.u. per hour for the amortization life of the unit. Article concerned with in- 
sulation for ducts, flues, and equipment. 


234. PETROLEUM PROCESSING. Coal Hydrogenation Is Improved for Making Synthetic 


Engineering and cost study in detail for a 30,000-barrel-per-day hydrogena- 
tion plant using 5 different grades of coal. 


235. . Economics in Catalytic Reforming. Vol. 6, No. 10, October 1951, 
p. 1056. 


An economic balance sheet for a fluid hydroforming unit of 7,500-barrel-per- 
day capacity. 


236. . Improved Process Developed for Retorting Oil Shale. Vol. 6, No. 7, 
July 1951, pp. 740-3. 


Estimated capital requirements and operating and maintenance costs for pro- 
ducing and refining shale oil on the basis of 10,000 and 11,700 barrels per day 
of shale oil. 


237. . industry's vs. Bureau's Figures, Cost of Hydrogenating Coal to Gaso- 
line, Vol. Ts No. 5 March 1952, Pp. 321-3. 


Comparison of National Petroleum Council's cost estimate with that of the 
Bureau of Mines for coal hydrogenation to produce gasoline. 


238. . New Catalytic Reforming Process Shows High Octane Gain, Low Volume 
Loss (abstract of a paper). Vol. 4, No. 5, May 1949, pp. 553-4. 


Estimates cost of $1,700,000 for a 5,000-barrel-per-day platforming unit. 


239. » No Orchids for Bureau's Coal Hydrogenation Figures. Vol. 7, No. 5, 
May 1952, p. 712. 


Discusses the Ebasco report on production of synthetic fuels by coal 
hydrogenation. 


ho, . Outside Engineering Firm to Audit Bureau's Synthetics Cost Data. 
Vol. 6, No. 12, December 1951, pp. 1380-1. 


Summarizes the cost data for coal hydrogenation and oil shale plants as 
prepared by the National Petroleum Council subcommittee on synthetic liquid fuels. 
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241, PETROLEUM PROCESSING, Platforming and Udex Extraction (abstract of a paper). 
Vol. 7, No. 6, June 1952, pp. 839-42, 


Operating and economic data for platforming and Udex processes and their 
combination. 


he, . Process Cost Studies Are Presented in Papers on Refining Economics, 
See references 105, 147, and 308. 


243, . Recovery by Silica Gel Adsorption (abstract of a paper). Vol. 7, 
No. 6, June 1952, pp. 843-4. 


Investment and operating costs for Arosorb process of 500, 2,500, and 5,000 
barrels per day capacity. 


244, PETROLEUM REFINER. Bureau's Cost of Oil to Shale 7.3 Cents Gallon. Vol. 
29, No. 2, February 1950, p. 164. 


Brief comment on Bureau of Mines estimate for producing liquid fuels from 
oil shale. 


us, . Cost of Operating Electric Motors. Vol. 30, No. 12, December 1951, 
pp. 118-9, 


Consists of a nomograph and an illustration of its use. Prepared by T. G. 
Hicks. 


Ch6. . History of Synthetic Fuels. Vol. 30, No. 12, December 1951, 
pp. (1-3. 


Cost of producing catalytic gasoline ranges from $0.414 to $0.435 per gallon, 
according to National Petroleum Council. 


Ou7. . Nomograph for Compressed Air Cost. Vol. 31, No. 1, January 1952, 
p. 96. 


Consists of a nomograph and an illustration of its use. Prepared by T. G. 
Hicks. 


8, . Nomograph for Pumping Costs. Vol. 31, No. 2, February 1952, p. 104. 


Consists of a nomograph and an illustration of its use. Prepared by T. G. 
Hicks. 


eho, . Nuclear Power Resources Committed. Vol. 29, No. 12, December 1950, 
pp. 67, 69. 


Investment costs for nuclear reactors and cost per kilowatt hour installed 
capacity given. 


250. . Simplicity of Process and Low Investment Cost Stressed. Vol. 28, 
No. 1, January 1949, pp. 110-12. 


Discusses the Hourdriflow catalytic cracking process with respect to the 
T.C.C. process, 
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251. PFARR, J. S., POLLARD, R. W., HARRIS, L. T., and DOUGHERTY, W. F. Mainte- 
nance in a Small Refinery. Oil Gas Jour., vol. 49, No. 2, May 18, 1950, 
pp. 145, 147, 150-3, 156. 


Painting costs given. 


OOe. - Maintenance Practices in a Small Refinery. Petrol. Hng., vol. 22, 
No. 7, Reference Annual, 1950, pp. C28-30, 32-4, 36. 


Includes essentially the same information as references 251 and 253. 


293% « Maintenance Practices in a Small Refinery. Petrol. Refiner, vol. &, 
Na. Dy May 1950, pp. 105-10, 


Includes essentially the same information as references 251 and 252. 


254, PFEIFER, V. F., TANNER, F. W., Jr., VOJNOVICH, CHARLES, and TRAUFLER, D. H. 
Riboflavin by Fermentation With Ashbya gossypii. Ind. Eng. Chem., vol. }2, 
No. 9, September 1950, pp. 1776-81. 


Includes pilot-plant data and brief summary of investment costs. 


255. PHILLIPS, R. W., and MADIGAN, J. E. Automatic Dry Mixing Slashes Labor Cost 
in Fertilizer Plant. Chem. Eng., vol. 57, No. 3, March 1950, pp. 122-4, 


Economic summary for a 60-ton-per-hour automatic fertilizer plant. 


256. PIERCE, R. R. Pennsalt Gives: Key to Savings in Painting Costs. Chem. Eng., 
vol. 59, No. 5, May 1952, pp. 149-53. 


Comprehensive evaluation and standardization program of maintenance painting 
with respect to chemical-industrial atmospheres. Includes such points as cost per 
square foot of coverage and touch up versus repainting costs. 


257. READ, DAVIS. Production of High-Purity Aromatics for Chemicals. Petrol. 
Refiner, vol. 31, No. 5, May 1952, pp. 97-103. 


Economics of the platforming and Udex process for producing high-purity aro- 
matics as predicted by projecting pilot-plant data to an operation that processes 
10,000 barrels per stream day of gasoline. 


258. REED, F. H. Synthetic Liquid Fuels. Mines Mag. (Colo.), vol. 38, No. 10, 
October 1948, pp. 23-4. 


Investment costs for fuels from coal hydrogenation, shale oil, and natural 
gas. 


259. REEVES, R. V. 1952: Synthetic Liquid Fuels? Chem. Eng., vol. 58, No. 12, 
December 1951, pp. 314, 316. 


Digest of National Petroleum Council's report on investigation of the econom- 
ics of synthetic liquid fuels. 


260. REYNOLDS, B. M. Economics of Plant Expansion. Chem. Eng., vol. 56, No. 5, 
May 1949, Pp. 1-2. 
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Economic factors conditioning chemical-plant expansion. 


261. ROBERTS, GEORGE, Jr., and SCHULTZ, P. R. Liquid Fuels From Coal and Oil 
Shale. Jour. Petrol. Technol., vol. 1, No. 9, sec. 1, September 1949, 
pp. 24-30. 


Comparative cost estimates for producing liquid fuel from natural gas, oil 
shale, and bituminous coal. 


262. . Liquid Fuels From Coal and Oil Shale. Petrol. Refiner, vol. 29, No. 
1, January 1950, pp. 104-8, 


Includes essentially the same information as references 261 and 263. 


263. - Production of Liquid Fuels From Coal and Oil Shale. Oil Gas Jour., 
vol. 48, No. 19, Sept. 15, 1949, pp. 116-7, 120-1, 123-5. 


Includes essentially the same information as references 261 and 262. 


264. ROBERTS, IRVING. Economics of Tonnage Oxygen Production. Chem. Eng. Prog., 
vol. 46, No. 2, February 1950, pp. 79-88. 


Economics for a plant producing 120 tons of 95-percent oxygen per day by the 
Elliott process. Graph enables cost estimates to be made for plant capacities up 
to 1,000 tons per day. Power for compression is major operating cost. Flow dia- 
gram and operational data included. Operational costs in detail. 


265. RODGER, W. A., and FINEMAN, PHILLIP. Radioactive Waste Disposal. Chem. 
Eng., vol. 58, No. 12, December 1951, pp. 146-50. 


Equipment, engineering, and costs involved in radioactive waste disposal at 
Argonne National Laboratories. 


266. ROOSEBOOM, AUGUSTE, Urea A Process Survey. Chem. Eng., vol. 58, No. 3, 
March 1951, pp. 111-4. 


Practical and theoretical discussion of urea production processes, includ- 
ing investment and operating costs. 


267. ROWLEY, L. N. I. C. Engines and Gas Turbines Raising Fuel Economy. Chem. 
Eng., vol. 57, No. 5, May 1950, pp. 126-8. 


Fuel savings for diesel-fuel engines burning gas compared with oil diesels. 


268. SANDS, A. E., and SCHMIDT, L. D. Recovery of Sulfur From Synthesis Gas. 
Ind. Eng. Chem., vol. 42, No. 11, November 1950, pp. 2277-87. 


Primarily discusses removal of hydrogen sulfide from synthesis gas with 
special reference to sulfur recovery. Shows purification and recovery cost esti- 
mates related to hydrogen sulfide, organic sulfide, and total sulfur removal, 


269. SCHROEDER, A. L., and SCHWARTZ, H. W. Low Temperature Vacuum Dehydration. 
Chem. Eng. Prog., vol. 45, No. 6, June 1949, pp. 370-6. 
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Pilot-plant cost data indicate that high vacuum dehydration is considered a 
feasible industrial process. Includes investment and operating costs for contin- 
uous-drying plants with capacities of 10, 50, and 200 pounds of water per hour. 
Total direct costs for handling 1 pound of water vapor. Dehydration represents 
2 to 4 percent of the total manufacturing cost for expensive items such as orange 
juice and coffee. 


270. SCHROEDER, W. C. Synthetic Fuel Production. Petrol. Eng., vol. 22, No. 5, 
May 1950, pp. A53, 56, 60, 63-4, 66, 68. 


Brief mention of estimated cost per day for synthetic fuels from coal, oil 
shale, and natural gas, together with a general discussion of synthetic liquid 
fuels, 


271. SCHULTZ, P. Re Facts, Not Fiction About Synthetic Liquid Fuels. Petrol. 
Refiner, vol. 31, No. 3, March 1952, pp. 88, 90, 93-4, 96-8. 


Discussion of synthetic liquid fuels costs reported by National Petroleum 
Council, compared with those costs reported by the Bureau of Mines, 


e(/2. SCHUTTE, A. H. Application of Contact Coking to California Refining. Oil 
Gas Jour., vol. 48, No. 26, Nov. or 1949, pp. 70-1, 92. 


Operating and economic data for a 30,000-barrel-per-day refinery charging 
crude oil and operating with three different processes, namely: (1) Topping, 
cat cracking, thermal cracking, and distillate treating facilities; (2) contact 
coking plus recycle cat cracking; and (3) contact coking plus once-through cat 
cracking. 


Fol AP » Contact Coking. Petrol. Eng., vol. 22, No. 7, Reference Annual 
1950, pp. C37-8, ho-2, 


Includes essentially the same cost data as reference 272. 


274. SCHUTTE, A. H., and ROSE, K. E. Emulsion Deoiling of Crystalline Waxes. 
Petrol. Eng., vol. 21, No. 5, May 1949, pp. C7-12. 


Describes the emulsion deoiling process. Investment and operating costs 
stated to be one fifth to one third of that for conventional sweating plants. 


275. SEEBOLD, J. E., BERTETTI, J. W., SNUGGS, J. F., and BOCK, J. A. Destrehan 
Fluid Hydroformer Scheduled for Operation Soon. Petrol. Refiner, vol. 31, 
No. 5, May 1952, pp. 114-6. 


First fluid hydroformer. Describes anticipated operational behavior of 
unit and shows estimated operating costs. 


276. . Fluid Hydroforming, Full-Scale Unit. Oil Gas Jour., vol. 51, No. 
2, May 19,1952, pp. lil, 135-6, 139-41, 


Includes essentially the same information as reference 275. 


277. SHEPARDSON, R. M., TYSON, C. W., and VOORHIES, A., Jr., Fluid Hydroforming, 
Pilot Plant. Oil Gas Jour., vol. 51, No. 2, May 19, 1952, pp. 110, 136-41. 
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Operating data and cost comparison of fluid hydrof orming with thermal re- 
forming and polymerization. 


278. SHERWOOD, P. W. Acetylene From Petroleum Gases, Petrol. Refiner, vol. 
27, No. 11, November 1948, pp. 93-7. 


Cost of producing l pound of acetylene by the following methods; 


Regenerative 
teas furnace Partial 
vacuum system oxidation 


In dilute form 8 to 16 percent 

(allowing $0.15 per gene Bete. 

gas credit for diluent gas) ....... $0 .049 $0 045 $0 042 
In 98 percent concentration....ccccoes 079 00 - 
In 70 percent concentration...ceccees .067 


279. . Effect of Plant Process Size on Capital Cost. Oil Gas Jour., vol. 
48, No. 44, Mar. 9, 1950, pp. 81, 83-4, 95. 


Graphs enable estimation of original and expansion costs for several process 
plants. Exponential factors discussed, 


280. . High-Pressure Hydrogenation of Carbonaceous Matter. Petrol. Re- 
finer, vol. 29, No. 8, August 1950, pp. 107-10. 


Overall requirements and performance of high-pressure hydrogenation applied 
to petroleum oils and residuum, coke-oven tar, coal tar, lignite, and coal. Gives 
consideration to the economics and thermal efficiencies of the process. 


281. . How to Prepare Preliminary Cost Evaluation Reports. Petrol. Re- 
finer, vol. 31, No. 6, June 1952, pp. 126-30. 


Gives procedure and works out examples for preparing cost-evaluation reports. 


282, - Shale Oil Production and Refining Today. Petrol. Refiner, vol. 31, 
No. 5, May 1952, pp. 160-4, 


Economics and refining operations for converting shale oil into gasoline 
or diesel fuel. 


283. SITTENFIELD, MARCUS. The Control of Air Pollution in the Chemical Indus- 
try. Chem. Eng. Prog., vol. 57, No. 9, September 1951, pp. 481-3. 


Methods for controlling air pollution. Brief comment on costs for dynamic 
scrubbers, electrostatic precipitators, and ultrasonic agglomerators. 


28h. » The Economics of Petroleum Chemical Plant Location, Chem. Eng. 
Prog., vol. 45, No. 5, May 1949, pp. 316-22. 


Discusses the location of petroleum chemical plants with particular empha- 
sis placed on fuel and transportation cost. Where coal, natural gas, or fuel 
oil are abundant, it is more economical to synthesize chemicals from refinery 
gases than to use the latter as a fuel. 
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285. SITTIG, MARSHALL. Catalytic Cracking. Petrol. Refiner, vol. 29, No. 6, 
June 1950, pp. 91-5. 


A study of catalytic cracking developments through 1947. General statement 
is made that fluid catalytic cracking ranks highest in installation cost but low- 
est in cost per gallon of gasoline produced. 


286. . Catalytic Cracking. Petrol. Refiner, vol. 29, No. 8, August 1950, 
pp e 99-104 e 


Concerned with the process control problems, catalyst transfer, catalyst 
regeneration, catalysts, and late developments of the TCC catalytic cracking 
process. Some costs and cost comparison factors included. 


287. . How to Cut Costs - 14 Practical Tips. Chem. Eng., vol. 57, No. 7, 
July 1950, pp. 126-8. 


Suggests the following 14 ways for reducing costs in a process plant: 


Make a material balance, 

Check operating standards. 

Check process efficiency. 

Cut careless waste with instrumentation. 

Set up equipment operating records in writing. 

Plot operating data graphically to spot unknown correlation in process, 
Eliminate wasteful sampling by control units, 

Consider making solutions more concentrated, 

Recheck past employee suggestions, 

10. Make a time study of plant operations. 

11. Get maximum work from all research and pilot plant equipment. 
12. Improve safety practices to cut down losses, 

13. Prepare loss reports for materials lost in processing, 

14, Write up modern operating procedures for operators, 
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288. SKINNER, E. L, The Role of Cost Accounting in Refinery Operating Control. 
Oil Gas Jour., vol. 50, No. 48, Apr. 7, 1952, pp. 117-8, 120, 122, 12h. 


No actual costs. Describes the procedure for applying cost accounting to 
refinery cost control. 


289. . The Role of Cost Accounting in Refinery Operating Control. Petrol. 
Refiner, vol. 31, No. 4, April 1952, pp. 81, 83, 86, 88, 90. 


Includes essentially the same information as reference 288. 


290. SKINNER, L. C. DONATH, E. E., SCHAPPERT, H., and FRESE, E. Residual-Oil 
Hydrogenation. Petrol. Refiner, vol. 29, No. 7, July 1950, pp. 83-7. 


Hydrogenation of residual oils to produce distillate fuels appears economical. 
Estimated plant costs range from $1,800 to $2,000 per daily barrel of product. 
Payout time from 4+ to 8 years, depending upon geographical location. Processing 
and economics discussed. 

291. SMITH, J. C. Cost and Performance of Centrifugals. Chem. Eng., vol. 59, 

No. 4, April 1952, pp. 140-2, 147. 
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Purchase prices, installation costs, operating labor and maintenance, and 
performance and capacity figures for various types of centrifugals are shown in 
tables and graphs. 


292. SNEDDON, RICHARD. Technologists Discuss Progress in Oil Shale. Petrol. 
Eng., vol. 21, No. 8, July 1949, pp. C36-7. 


Sumary of oil shale panel discussion under American Institute of Mining and 
Metallurgical Engineers auspices; brief mention of investment costs. 


293. SOLLIDAY, A. L. Synthetics "Confusion." O11 Gas Jour., vol. 48, No. 46, 
Mar. 23, 1950, p. 160. 


Investment cost estimates for shale oil and coal-hydrogenation plants. 


294, SPENCE, L. U. Falling-Film High Vacuum Still. Ind. Eng. Chem., vol. 42, 


Operating data, design, and flow diagram for a falling-film high-vacuum still 
shown. Operating cost per hour and per pound of distilled product given. 


295. SPROULL, W. T. Precipitators Stop Dust and Fumes. Chem. Eng., vol. 58, 
No. 5, May 1951, pp. 151-4. 


Discusses the operation of Cottrell electric dust precipitators. Operational 
efficiency of these units increases as the size increases, which in turn cuts the 
cost per given amount of gas throughput. 


296. STEINBOCK, S. R. Before You Insulate - .... Chem. Eng., vol. 58, No. 5, 
May 1951, pp. 173-4. 


Economic evaluation of insulation versus increasing boiler capacity. 


297. STENERSON, HARRY. Behind the Markets, Coal Hydrogenation Chemicals. Chem. 
Eng. News, vol. 30, No. 11, Mar. 17, 1952, p. 1160. 


Plant costs for a 30,000-barrel-per-day coal-hydrogenation plant given, 


298. STEWART, L. D. Economics of Waste Heat Recovery. Petrol. Eng., vol. 22, 
No. 9, August 1950, pp. C26, 31-4. 


Covers such subjects as heat exchange between oil streams, waste heat boil- 
ers, exhaust steam in low pressure turbines, superheating exhaust steam, and use 
of exhaust steam for refrigeration. Examples of cost calculations included. 


c99. STEWART, R.S., and GUSTAFSON, H. A. Control of Maintenance Costs. Petrol. 
Eng., vol. 21, No. 7, Reference Annual 1949, pp. Cll-4, 16, 18, 23-4. 


Application of International Business Machine Co, automatic business-machine 
installations to refinery maintenance records to help reduce maintenance costs. 


300. STORCH, H. H., ANDERSON, R. B., HOFER, L. J. E., HAWK, C. 0., ANDERSON, H.C. 


and GOLUMBIC, N. Synthetic Liquid Fuels From Hydrogenation of Carbon Monox- 
ide. Bureau of Mines Tech, Paper 709, 1948, 213 pp. 
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Contains detailed record of experimental work done in 1943-46 on the effect 
of mode of catalyst preparation, reduction, and induction period on activity in 
the synthesis and on the boiling range of the product. Includes data on X-ray 
diffraction patterns, magnetic susceptibility, surface area, and porosity of the 
catalyst. Preceding the record of the experimental work is a review of literature 
pertaining to the subject. Costs were confined to a brief comment on investment 
costs per barrel of gasoline per day from thermal cracking, high-pressure coal 
hydrogenation, and the Fischer-Tropsch process. 


301. STORM, L. W. The Synthetic Liquid Fuel Situation. Mines Mag. (Colo.), vol. 
41, No. 10, October 1951, pp. 69-80. 


Covers cost for the production of synthetic liquid fuels from oil shale and 
coal. 


302. STORMONT, D. H. Conservation of Lease-Tank Vapors. Oil Gas Jour., vol. 50, 
No. 2, May 17, 1951, pp. 93-4, 96, 126-8, 


Gives some idea of the costs involved in equipping lease-tankage with vapor- 
Saving devices and value of the gas and products recovered by several installations. 


303. . General Petroleum Licks Corrosion Problem in T, C. C. Catalyst- 
Handling Lines, Oil Gas Jour., vol. 50, No. 45, Mar. 17, 1952, pp. 266, 
268-9 e 


Catalyst elevator chain costs approximately $0.17 per foot. 


304, . Insulating Wash Tanks Pays Off - Payout in California Rendered in 
Less Than a Year. Oil Gas Jour., vol. 51, No. 4, June 2, 1952, pp. 88, 
90, 94. 


Insulation of wash tanks and stock tanks including costs. 


305. . Tank-Vapor Recovery at Guijarral Hills Effects Payout in Few Months. 
Oil Gas Jour., vol. 50, No. 4, May 31, 1951, pp. 85-7. 


Brief comment on tank and vapor-saving device investment cost. 


306. SUITS, C. G. Nuclear Power Isn't Cheap - Yet. Chem, Eng., vol. 58, No. 3, 
March 1951, p. 2h6. 


Compares electricity production cost from coal and nuclear reactors, 

307. SUTHERLAND, E. K., and HANSON, D. D. Platforming of Natural Gasoline. 
Oil Gas Jour., vol. 48, No. 50, Apr. 20, 1950, pp. 177-8, 194-5, 197, 199- 
200, 203. 


Includes a brief summary of operating and investment costs, 


308. SUTHERLAND, R. E., and DOEBGEY, J. L. Alkylation and Polymerization (abstract 
of a paper). Petrol. Proc., vol. 4, No. 6, dune 1949, pp. 679-81. 


Plant and operating costs of reactor polymerization, chamber polymerization, 
and hydrofluoric acid (HF) alkylation. 
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309. TATOR, KENNETH. Cuts Paint Evaluation Time. Chem. Eng., vol. 58, No. 10, 
October 1951, pp. 140-2. 


Gives costs for paints and for labor. Compares types of paint with costs. 


310. TODD, RAYMOND. Conversion of Atmospheric Cooling Tower. Petrol. Eng., vol. 
22, No. 2, February 1950, pp. C26, 28-9. 


Costs included in a discussion of three alternatives for expanding cooling 
tower capacity, namely; Installation of radiator-type cooling, construction of a 
new induced-draft tower for conversion of the old tower to induced draft. 


311. TORREY, P. D. Possibilities for Production of Liquid Fuels From Shale, 
Natural Gas, and Coal. Pt. 1, Petrol Eng., vol. 22, No. 3, March 1950, 
pp. A39-44; Pt. 2, Petrol. Eng., vol. 22, No. 4, April 1950, pp. A45-6. 


Part 1 - Various aspects of synthetic liquid fuels production from oil shale 
and natural gas, with brief mention of costs. Part 2 - Discussion of synthetic 
liquid fuels from coal, including costs. 


312, TURNER, O. M. Metering vs. Gaging of Products Pipe-Line Deliveries and 
Receipts. Here's an Economic Comparison. Oil Gas Jour., vol. 51, No. 7, 
June 23 y 195e, pp e 65-6 e 


Investment and operating cost comparison of metering versus gaging on prod- 
ucts pipeline. 


313. UHL, W. C. Graphic Panels, the New Look in Instrumentation. Petrol. Proc., 
vol. 5, No. 4, April 1950, pp. 361-8. 


Includes a cost comparison between conventional and graphic panels. 


314... ~=Rapid Pay-Off in Saving Vapors. Petrol. Proc., vol. 4, No. 3, 
March 1949, pp. 249-53. 


Investment and operating costs of a gasholder-type vapor-saving unit together 
with operating data and cost savings. 


315. UHLIG, H. H. The Cost of Corrosion to the U. S. Chem. Eng. News, vol. 27, 
No. 39, Sept. 26, 1949, pp. 2764-7. 


Comprehensive report on corrosion loss and costs for corrosion control. 


316. UNRUH, E. W. Converting Crude Lines to Products Service. Petrol. Eng., 
vol. 23, No. 8, Reference Annual 1951, pp. D3, 5-9. 


Cost comparison of the following: (1) Reclaiming and relaying pipe versus 
new line, (2) operating costs reclaimed versus new, (3) reconditioning oil pipe- 
line versus new line, and (4) operating costs recondition pipe versus new. 

317. » Here Are Some Constructive Economics on Conversion of Crude-Oil 

Lines to Refined-Products Service. Oil Gas Jour. vol. 50, No. 28, Nov. 15, 

1951, pp. 144-6, 150, 155-6. 


Includes essentially the same information as reference 316, 
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318. VAN NOY, C. W., DUNVILLE, T. C., DRESSLER, R. G., and CHAFFEE, C. C. 
Guide for Making Cost Estimates for Chemical-Type Operations, Bureau 
of Mines Rept. of Investigations 4534, 1949, 64 pp. 


Concerned mainly with operating cost estimates and designed for use prin- 
cipally in chemical operations such as synthetic liquid fuels, anhydrous ammonia, 
and other process of similar nature. Goes into great detail in explaining the 
method and items involved. 


319. VEDDER, W. 0. Filters Aid At-Source Control of Dust. Chem. Eng., vol. 58, 
No. 5, May 1951, pp. 140-4, 


Investment costs per square foot of area given for industrial, air-conditim- 
ing, and ultra-fine dust filters. 


320. WADE, H. N. Removal of Nitrogen From Natural Gas. Mines Mag. (Colo.), vol. 
38, No. 12, December 1948, pp. 65-6, 77. 


Estimated investment and operating costs for removal of nitrogen from natural 
gas. 


321. WAGGAMAN, W. H., and BELL, R. E. Western Phosphates, Comparison of Sulfuric 
Acid and Thermal Reduction Processing. Ind. Eng. Chem., vol. 42, No. 2, 
February 1950, pp. 276-86. 


A comprehensive economic study of producing concentrated phosphates from 
Western phosphates. The sulfuric acid, or wet process, is favored for producing 
crude phosphoric acid and triple superphosphate; however, the thermal reduction 
produces pure phosphoric acid and chemical-grade phosphate salts more economically 
than the former. Of the two modifications of the thermal reduction method, the 
electric furnace process is more economical than the blast furnace process where 
the electrical energy is available at low cost. 


322. WARREN, R. F. A Commodity Survey - Ethyl Chloride. Chem. Eng., vol. 58, 
No. 5, May 1951, pp. 319-20. 


Economic and production survey for ethyl chloride. 


323. . Hydrogenation Yields Fatty Alcohols. Chem. Eng., vol. 58, No. 6, 
June 1951, pp. 117-9. 


First United States plant employing De Nora process for high-pressure hydro- 
genation of fats and fatty acids described and costs included. 


324, WEATHERLY, D. M. Chamber Acid Costs. Chem. Eng., vol. 57, No. 6, June 1950, 
p. ele. 


Comments on J. A. Barr's article on sulfuric acid manufacture (reference 11) 
that the contact plant may possibly produce acid more cheaply than the Mills- 
Packard plant when rated capacity is 125 tons or more per day of 100 percent acid. 


325. WEBER, GEORGE. Fluid Hydroforming. Oil Gas Jour., vol. 50, No. 6, June 
14, 1951, pp. 53-4. 


Compares investment, utilities, and catalyst costs for fixed-bed and fluid 
hydroforming processes. 
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326, WEBER, GEORGE. New Arosorb Process. Oil Gas Jour, vol. 50, No. ll, July 19, 
1951, pp. 58-9. 


Estimated costs of Arosorb process are: 


Capacity, barrels per day of aromatics Ceceeneeeeveesnce Ls 000 2, 000 
Investment cost (thousands of dollars) .cecscccccccseces $1, 200 $1, 900 
Operating cost per gallon Of AromaticS eseccnccccecece $0. 065 $0. 05 


327. - Packaged Cracker, Small T.C.C. Unit, Prefabricated and Hung in a 
Derrick, Will Reduce Tnatalletion Costs for Smaller Refineries. Oil Gas 
Jour. vol. 4g, No. 7, pe 158, June 22, 1950. 


A 3,000-barrel-per-day, self-contained T.C .C. unit can be installed for an 
estimated $1,000,000. 


328. » Old Dutch Refining Co. Finds Platforming Process Ideally Suited To 
Its Needs. O11 Gas Jour., vol. 48, No. 48, Apr. 6, 1950, pp. 62-5, and 89. 


Includes brief comment on investment and catalyst costs. 


329. WELLS, A. J., and SINGER, S.A.G. Predesign Cost Estimates. Ind, Eng. 
Chem., vol. 43, No. 10, October 1951, pp. 2309-11. 


General discussion of predesign cost estimates, Defines what they are and 
describes several types. Graphs show relationship between (1) plant investment 
at cost and maintenance material annual cost and (2) plant investment at current 
construction cost and maintenance material annual cost, 


330. WHEELER, R. T. Water-Treating Plants for Secondary Recovery and Waste Dis- 
posal, Pt. 1, Oil Gas Jour., vol. 51, No. 7, June 23, 1952, pp. 95-96; 
Pt. 2, Oil Gas Jour., vol. 51, No. 8, June 30, 1952, pp. 66-69. 


Part 1 - Methods of design for brine treatment for well injection and in- 
cludes installation and treatment costs. Part 2 - Investment and operating costs 
for water-treating plants. 


331. WHITESIDE, F.C. Economic Sizing of Oil Pipe Lines. Petrol. Eng., vol. 
21, No. 7, Reference Annual 1949, pp. D3, 5-8. 


Operating and investment costs involved in selecting the economical pipe- 
line for the particular job. 


332. WILLIAMS, C. R., and SUTHERLAND, R. E. Production of Aromatics From 
Natural Gas Liquids. Oil Gas Jour., vol. 50, No. 14, Aug. 9, 1951, 
pp. 84, 88, 101. 


The economics of benzene production by Platforming a light natural gasoline 
on the basis of 5,700 barrels per stream day of debutanized light natural gaso- 
line and 1,000 barrels per stream day of platformer feed. Benzene-extraction 
used in conjunction with platforming, 


333. WILLIAMS, ROGER, Jr. Benzene From Petroleum - At What Price? Chem. Eng. 
vol. 59, No. 5, May 1952, pp. 157, 378. 


Google 


45 


Contains the same cost information as reference 332, but in addition it has 
a table, that gives costs calculated for a chemical industry with an annual pro- 
duction of 4,200,000 gallons and another table with profits expressed as return 
on investment at current tax rates - 45 cents price. 


334. WILSON, R. P. Cost Estimation, A Method. Chem. Eng., vol. 58, No. 12, 
December 1951, pp. 324-6. 


A method for cost estimation. 


339% - Cost Estimating for Refineries. Petrol. Eng., vol. 23, No. 11, 
October 1951, pp. C39-40, he. 


Reports the accuracy to be expected together with the data needed and the 
techniques used to prepare an actual cost estimate. Includes a sample cost esti- 
mate sheet. 


336. . Techniques of Cost Estimating for Oil Refineries. Oil Gas Jour., 
vol. 50, No. 23, Oct. 11, 1951, pp. 116, 118, 120. 


Includes essentially the same information as reference 335, except the 
sample cost estimate sheet is omitted. 


337. WOOLFENDEN, L. B., and THIEDE, R. C. Designing for Maintenance, Chem, 
Eng. Prog., vol. 48, No. 3, March 1952, pp. 115-7. 


Maintenance costs may be reduced by consideration of maintenance problems 
before design and/or selection of equipment. Shows relationship between invest- 
ment and maintenance costs, 


338. WORLD PETROLEUM. Old Dutch Platforming Unit Completes Second Run. Catalyst 
Life Greater Than Expected, vol. 22, February 1951, pp. 35-7. 


Cost estimates given for 500, 1,500, 5,000, and 10,000 barrels per day 
platforming units. 


339. WRIGHT, R. E. Materials Handling Cost May be Reduced If the Sizes for 
Process Pipe Lines Are Computed to Approach An Economic Optimm. Ind. 
Eng. Chem., vol. 42, No. 10, October 1950, pp. 87A-8A. 


Formulas and examples to mathematically determine the most economical pipe 
sizes for process pipelines. 


340. ZABEL, H. W. Metallic Sodium, Its Production and Use. Chem. Ind., vol. 
65, No. 5, November 1949, pp. 714-6. 


Estimated sodium metal manufacturing costs, 

341. ZANDONA, O. J., and RIPPIE, C. W. Electrolytic Regeneration of Treating 
Solutions Provides Low-Cost Removal of Sulfur Compounds From Motor Fuels. 
Oil Gas Jour., vol. 51, No. 4, Jume 2, 1952, pp. 80, 82-k. 
Discusses removal of sulfur from motor fuel. Operating data and cost 


comparison of utilities for steam regenerative versus electrolytic regenerative 
plants. 
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342, ZIMMERMAN, O. T., and LAVINE, I. Chemical Engineering Costs, Industrial 
Research Service, Dover, N. H., 1950, 419 pp. 


First chapter in the book thoroughly discusses the various types of costs 
that concern chemical engineering and the subsequent chapters are devoted to a 
detailed discussion of costs pertaining to a particular type of chemical engineer- 
ing plant and/or processing equipment. The text is supplemented quarterly, as 
described in reference 343. 


343. . Chemical Engineering Costs Supplement. Industrial Research Service, 
Dover, N. H., vol. 1, No. 1, January 1951, 16 pp.; vol. 1, No. 2, April 
1951, 32 pp.; vol. 1, No. 3, July 1951, 48 pp.; vol. 1, No. 4, October 1951, 
8 pp. 


These publications supplement the text Chemical Engineering Costs, reference 
342, These include Changes in Cost section, which gives a current labor and mate- 
rial cost index, and similar detailed discussion of costs for other types of equip- 
ment not previously covered in the basic text or preceding supplements. Supple- 
ments also show changes in cost of previously mentioned items. 


34h, - Chemical Engineering Costs Quarterly. Vol. 2, No. 1, January 1952, 
19 pp.; vol. 2, No. 2, April 1952, 47 pp. 


These supplements continue the series described in reference 343 and con- 
tain information of essentially the same nature. 


INDEX FOR EQUIPMENT, PLANT, AND PROCESS INVESTMENT AND OPERATING COSTS 
Reference No, 
A 


Absorption (see Liquid products under Gas processing) 

Acetylene COCHCHRECHHOHOHCHSHCSSSHSHSSHHCOHR SHOT HSCEHO OHS LCEOHROHREOSHCECHHRHOSCHECEO EE ECE LEE 59; 136, 278 
Acid treating (see Solvent processing) 

Administrative overhead (see Fixed costs and Variable direct and 

indirect costs as well as individual chemicals and processes) 

Agitators @eeeeaeseveoe oeceoeaeaeeaeaeoneeaeeeeeseeseevseeveganeaegeeeaseoeeaeneeoeeaegeonue54aguneeneeeaeue eee 69, 343-3 
Air, compressed CHESS HECHESHEHHSHSHOHS HHH HOHOHHHSEHE HEHE CH ROOTS HOECHOE SHORE HELHO HOLE LCE LECS 3 2 T 
Alcohol (see Individual alcohols) 

Alkylation (see Catalytic processing) 

Allyl alcohol eseeaoeeaeceoeeeveoeeevuevneeeeeevseeonvneeeeeespeaeaeaevueeeeveese0ee2ees ee 80 een eee e 8 206-60, 209 
Allylsucrose eeeeeeceeno ees eceoeeeeoeenaeeoeeaeeeevoeavneveeeoeeeoeoeaeceooeaeeveeevoenueaeeaoveoeveeoseeeseeevoeueuaeaeaaeeee 125 
Ammonia, synthetic @eeeeoeae@ovoevoeeeoesvneoeaegnueeoeevegeneeogegeonvaeepeeeeeeoegueeeeevseeaeeeeeeoevo0auenee800@ @ D1; 72 
Ammonium sulfate (see Byproducts) 

Amortization (see Fixed costs) 

Aromatic hydrocarbons /see Arosorb, Catalytic processing 

(Particularly Reforming), Thermal processing, Solvent 

processing, and Synthetic fuels/ 

Arosorbd COCCHCC CCC ESHER OCHOHESEOHRHE RHO TCHO SHEESH HEOHEOLE 83, 8h, O95. 127, 23e, 243, 326 
Ascorbic acid (see Byproducts) 

Asthalt CHEE SCHCHCHCEOSCH HOSE HOHE SEHCEHOHCESCHEOC SOR SSCEHROSHOHHSHOHSHSHSE OSHS HEEH LSE SEOEEEEE 206-60, 209 
Atomic power (see Power, nuclear) 

Automatic control (see Instruments and instrumentation). 

Aviation gasoline plants (see also Plants and individual processes) .wsecsees 57, 72 
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Reference No, 
B 


Benzene extraction (see Aromatic hydrocarbon recovery and 
Extraction under Solvent processing) 
Bergius (see Synthetic fuels) 
Blowers CHEK CHEE SCHTEECHEH EO HSHOHHCHOCRECHHOEEOHEEHHOEHOHSECOBECOLEEE CESS ts 69, 70, 206-37, 264 
Boilers eseeeoeaeesveaseeseevevneeoeeeeoeeeceauenuuevueeeseos@eeveeevueeeen e008 8 81, 99, 129; 296, 342, 344-1 
Breakers, vacuum (see Vacuum equipment) 
Breather balloons (see Storage) 
Brick, tile, and board (see Building and construction under Plants) 
Brine treating eeueegeoeseoeea eevee eoeoeoeesveeveeeeeseeeevueoeeeeeoeaeeveaeen ea eaeeuaoee eae eee eneaee © e 330-2 
Bubble trays @eeseeseoveeeeeoaeneeoevesceoevseeveeeaeesseeoaeaeseeoeoeseesaeaoeeveeeoeseeeesneeeeeoeoeo eu ee ese eee 8 8 e 206-11 
Building and buildings (see Plants) 
Butadiene @ee@eueeoseesneeaeea sees eaeeneeaesegea eevee eeoeeeeseoeoeaevn@a~ceeannuenea eee e8 @ ee, IT, 12; 206-60, 209 
Byproducts (see also Earnings and Synthetic fuels) 
Ammonium sulfate CTT TERE CCT CCE eR EO ORE RE EC Te TEE ee eee 
AG COPDEC ACL ac 6 i6:606: Gio %6 00000550. 0:66 p56 On 6 We WS ie OW OW 46-400 4.0 0 8 O06 6 0 ee oc0's 173 
Tar acids and tar bases (see also Acid treating under Solvent processing 
and Oil Shale under Synthetic fuels ) CHOHSKCE CHOLES HCHOHCES HHSC SAE OHREOHL OLE EEE 297 


c 


Calcium carbide eeeeeosceevueoneaegen ee sea eeaeeaeeeeoeaseeaueaseseeevueevseoeseaoenenvneeeeaeeaeoeg ean eeen ee 8 e@ 9 136 
Carbon black @eaee@eeceaeeoseseeoeaeeaoeogpeeeaeseeeaeeeoeasp eee eaeaecsesvsueaeevsegpaseevueeeaeeaeseoeasveeoeeeeveaeen eevee 58 
Carburetted water gas (see Gasification) 
Catalyst costs (see particular type process under Catalytic processing) 
Catalyst elevator chain (see Elevator) 
Catalytic processing 
Alkylation @eeeaeeeeeeteoseeeeseeseeneeeeeeensnd Ses 162, 163% 206-60, 209, 308 
Clay treating and regeneration COCHSCHEC SC LCO CEE EEO L OEE OOF OO OE SCO 67, 206-60, 209 
Cracking 2 siesececscsctaieeseseseweeee Dy: 405, 30, 395-41, 57. dex Thy 10x 120, 
145, 148, 149, 159, 160, 161, 168, 206-(58, 60), 207-3, 209, 
210-16, 229, 246, 250, 269, 272, 273, 279, 285, 286, 299, 327 
Desulfurization (see also Purification under Gas 
processing as well as Sweetening) ...ssccsseees DT, 72, 206-(58, 60), 207-3 
Hydrogenation and hydrogenolysis (see also Reforming 
below and Synthetic fuels)..27, 73, 129, 206-60, 207-3, 279, 280, 290, 297 
Polymerization .wsscccccesscessceses 30, 39, 72, 145, 148, 149, 159, 160, 161, 
206-(58, 60), 207-3, 209, 229, 2h6, 272, 273, 277, 299 
Reforming....12, 19, 38, 39, 57, 109, 110, 111, 112, 115, 116, 120, 130, 131, 
132, 133, iis, 166, 191, 194, 207-3, 209, 210-(11, 22), 226, 227 
235, 238, 241, 257, 275, 276, 277, 307, 325, 328, 332, 333, 336 
Sulfur recovery eeeeeovoeoeseeseevoeaeeaseoeeeeeeeaeaoeosneeoeeeve @ i, 20, 176, eek, 22D, 268 
Synthesis gas (including Fischer-Tropsch and water- 
gas shift conversion) ..... 9, 12, 24, 123, 191, 204, 207-3, 209, 210-11, 
221, 261, 262, 263, 270, 279, 300, 311-1 
Centrifugal equipment (see also Clarification 
equipment and Dust-collecting equipment ...csesccsee 7, 48, 69, 79, 99, 180, 185, 
206-(29, 47), 211, 291, 342, 343-1 
Chemical equipment, general (see also individual 
equi pment items) CHHESCHOHSCHEOCHS SCHOO HOSOHELORECCH HOSES ESE OH OOHEHOE 206-( 43, 47, 51) 
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Reference No. 


Chemical plants (see also Plants and particular product 

OF PFOCESS ) soc eeeesewe es cewedon ovieevesses Cx CO=(1;. 3), 57, 152, 200-(1; 60), 284 
Chemicals (see individual compound) 
Se emerge mere neryiron ty otnege roe eeensntey rane eee 45 
CO SS a iarce evaaresdcerdsa cco ore ave Gaba awe eae Ea ciwa e Rooke SR Ras Cae 6D; 152 
Clarification OGUITMCNE wccccsscccccccrccccccccceessesesecesceseseeecs ts xbs, 343- 4 
Clay treating and regeneration (see Catalytic processing) 
Clearing and excavation (see Building and construction under Plants) 
Closing jrsel ow bal: re ema a eee ee Ee aE eae eee er Ee ee ee eee ee eee ee ee ae ee ae oe 99 
Coal gasification (see Gasification) 
Coal handling and preparation (see Hydrogenation and hydrogenolysis 

under Catalytic processing or Coal under Synthetic fuels) 
Coal hydrogenation (see Hydrogenation and hydrogenolysis under Catalytic 


processing or Coal under Synthetic fuels) 
Coking (see Thermal processing) 


Cold separation applied to natural gas (see Liquid products under 

Gas processing and also Ref rigerat10n,)-sccuwsaiewe sessed Oo6ss esse ieee wees eae 180 
Collectors, CLOG 6-56 %.oaeie Sis 0 ae we eC Oe Wwe Ole Se WO we OWS be Ob Ree een 180 
Colums (see Distillation and fractionation) 
Combustion gas turbine (see Turbines) 
COMDreS SONS 6 sos 4. 0'o'e.0.6 84 0 oe bwces (5 69, 129, 187, 206- %, 37), eli. 264, 302, 340 
Concrete (see Building and construction under Plants) 
Condensate fractionation (see Liquid products under Gas processing) 
CONGOM SOLS 666 \6-eie: hee Grae 66 1kGi 00 6) ini o tee 06 bre oe b es 080 owe Oe wee eres Cs 99, 206- (3, 50) 
Conservation of ABACUS Scat at  cce nate ees oe een en ate eee 186 
Construction costs (see Plants) 
Construction equipment (see Plants) 
Container, tank car (see Tank car containers) 
Control houses (see Buildings and housing under Plants) 
Controller, Brix (see Instruments and instrumentation) 
PORCH Or us taisee GRiiene ae coe onion caeeie a Gace euoue eekede t3 99, 165: 343- 2, 344-1 
Coolers (see Distillation and fractionation and Refrigeration) 
Cooling towers (see Distillation and fractionation) 
Copper treating (see Sweetening) 
Corrosion control (see also Paint and protective 

COAL INES) telcsuaetceees sean sence. e, 3; 4, 43, 93, l2e, i3t 192, 228, 25, 315 
Cost accounting (see Variable direct and indirect costs) 
Cost estimating techniques and sources of information 

(see Cost-imating, Cost indexes, Definitions, Methods 

and factors for cost estimating, as well as individual 

products, processes, and equipment items) 
Cost factors (see Methods and factors for cost estimating 

and also Cost indexes) 
Cost INGEKES ss 4 sie ewsree-e e< 26-2 kg, 206- (1 thru 7 ae 18, 20, ee, 25, 

eg a ae , 55, 61, 62 ), 
207-(1 thru 9), 211, 342, 33. (1, 2, As "h), 34L-(1, 2) 

Cost reduction in processing, practical Fo ERR MALI CO iol ie eae tn 287 
Cottrell precipitators (see Precipitators, electric) 
Couplings and connections, vessel or LOWCT sea secaneseceneeseeseceoessensneses 206- 9 
Cracking, catalytic (see Catalytic processing ) 
Cracking, thermal (see Thermal processing) 
Crude: O11) Geseltinkg siscnc ad.cie sow swinve bek.cdsie seats ecweseasese LI4y 130. 200<60,' 209 
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Reference No, 


Crude oil distillation and topping (see Distillation and 

fractionation) 
Crushing and grinding (see also Mining and crushing)...... 7, 69, 185, 206-43, 32 
CIV SCRLILT ZOLS s sc 5\so-o: sie. aie.o ews ae: aleve b5s Sele aes Oa So Oe oe eeen wees ie 206-43, 342 
Cyclone separators (see Centrifugal equipment ) 


D 
Definitions (see also other subjects suggested under 
Cost SSC IMACAMe ) o5.ks-s5 whe oo orb a eieare ws wba wares Oa kwne Soe fe 210-23, 333 
Dehydration (see Gas processing and also Vacuum) 
Delayed coking (see Thermal processing) 
Demineralizing (see Water treating) 
DGOGOr1 OL) sire desc 6 s.0's able edie’ s wares s OW Owe eet ieweeuwsae ete ss eee taneseeaue 190 
Depreciation rates (see Fixed costs) 
Desalting (see Crude oil desalting) 
Desulfurization (see Catalytic processing, Gas processing, and 
Sweetening) 
Dewaxing (see Solvent processing) 
Distillation and fractionation (see also individual chemicals . 
equipment items, and processes) 
Colums and towers (including cooling, 
fractionation, etc.) .esceoscesee 7, 26-(1, 3), 63, 87, 88, 99, 139, 185, 
198, 206-(9, 11, 12, 47), 310, 342, 344-2 
Distillation and COPPING ecececccecssccevssceres 38, 39 D2 5 aT; Te, at ) 149, 
159, 160, 161, 206-(58, 59, 60), 207-3, 209, 
210-(12, 16), 229, 272, 273, 288, 290, 299, 326 
Pipe jp ae ree ee ee Tere ee ee er ee ere eee ee ee ee eee ee 206-25, 209 
Stabilizing natural gasoline (see also Liquid products 
under Gas WPOCESS 10S) o6ics:d ase erase ois ik oR ORE a Ae Ew ee ORSON 209 
Doctor treating (see Sweetening) 
Dryers BNC 11 ANG 6.6:5.66 0.0.0i0 010.0. wo Oe wee ae eee T, 69, 146, 105; 198, 265, 342, 342-2 
Ductwork (see Building and construction under Plants) .ssoscssssseceseees C073, 232 
Duo-sol (see Extraction under Solvent processing) 
Dust and mist-collecting equipment (see also Precipitators, 
BLOCEP I C)iaoe-6cwGkooeeb6 ose aes Sw 00a OR ON hehe wh hw we eeeenwes ce 180, 185, 344-2 


E 
Earnings esecccccccccccncces 18, 38, 39, 62, one 109, 148, 149, 15e, 179, 189, 216, 
226, 227, 257, 261, 262, 263, 272, 273, 282, 322, 333, 339 
Ejectors, BEOAM OU sired iw 6 eiaesw' lee wo aie och i006 Sie Ws! © a6 oo Wie le Sis Sos ere wees os Ts 206-56, 342 
Electric equipment (see also Heaters and 
Precipitators) ecccccccccccccee en 69, 88, 150, 152, 206-(31, 32), ell, ek5, 310 
Electricity (see Power) 
BG VEC OLS e-séneere orca we Wal we ae 0 OW © WO 0k a Wie Oe 0b 6 EWS 0 o OT ONES wee 198, 344-1 
Energy (see Fuel and Power) 
Delo alt Seer ae eee eee er er eee eee eee eee eer re ee a ee ee ae eer are eer ee 141, ell 
Equations (see Methods and factors for cost estimating) 
Equipment (see individual items, chemicals, and processes ) 
Ethyl EA COHO Lando oS ew G wes ee co W666 Oa OOO TOSS EEO RRC RROOS 206-60, 209 
Ethyl CN LOL LOS 6.5) 65 ub-wio 00 6a eae Se Wire aw Se wie NKR we Wa Swan ww Ow hie Ooo Owe see belek 322 
POLY LONG 6.5.6 66:04: 66-6 hve oie 66 WOW Orb © Gib se HU wOS SOW ES OOS w ees LO, DT; Te, 206-60, 209 
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Reference No, 


Evaporation loss reduction (see Storage) 

BVADOTECOLMS 6.66 s6wbe cs wee ee Ww Bis 6 ele eSee ts 69, 99, 146, 185, 198, 206-43, 265, 342 
Excavation (see Building and construction under Plants 

EXchangerScecccceccctccce ce 69, 87, 88, 99, 185, 206-(1, 2), 209, 210-8, 264, 342 
Expanders, ZOE cere veces escee eee ese es Heee SH Se SSE SEHSHHSHECHR ECE SEH EEE HRELOEE OE OEE 264 
Extractive distillation (see Solvent processing) 

Extractors (see Liquid products under Gas processing) 


¥ 


OGY oka 6s hs 6b 66 EO 6S BS 6 WE 6 SOSA E06 100 05 00 005 0 ESS Oe Ty 69, 87, 342 
Fatty BLCONO LS 5-56. 060s S06 566 0s 0w Owe we 0 6 ew HOw ik rk WS wrk sO O wks 3 
Feeders, CHEMI Ca Leo eave aie ood See ae loca eevee o0w eeSs re Slee G6 hw 6 6b OE Oe BS OOS wWeeN 343-3 
cy: 2 og bes Bl ip VA” 5 ag eae ee en ee ee ee eee oe ee a ee ee ee ee ee een ae 8, 255 
Filling TNE Cl TG 6 ec wee d-6: 65 wa wa ecw oleae wk WO Se oso ww 0h Sle oe we Oo OS we Ores 99 
Nido iy oe <r = ee ne ey Ere ee Ly 69, 99, 180, 185, 206-33, 319, 3he 
Fire protection equipment (see Fixed costs) 
Firing costs, comparison of coal and oil (see Fuel) 
Fischer-Tropsch (see Catalytic processing or Synthetic fuels) 
Fittings and GIN hel <o seer ee are ae eee a ee ee ee eae eee ee ee eee ee pe ee ee ee ee ee 206-46 
Fixed costs (see also Methods and factors for cost estimating) 
Amortization and depreciation..... 7, 8, 10, 11, 12, 17, 25, 32, 33, 34, 35, 
BB 395. Ny OL Ol iTS y (Og Vly 1Og Sy Ons 
85, 86, 95, 96, 99, 100, 102, 108, 125, 144, 
147, 148,149, 162, 163, 166, 176, 177, 189, 
190, 194, 195, 206-(13, 19, 21),209, 210-2, 
SEL, 216, 217, 222, 223, 22k, 225, 
226, 227, 229, 231, 234, 235, 237, 241, 257, 
261, 262, 263, 265, 269, 282, 290, 298, 301 
308, 314, 321, 322, 36 35? 33525..53355: Soo 340 
Fire protection SQULDMONE 6 6 a5-c 0:00 4 Wis 06 010 6 0010s 0.0 06. o.0 0:0,06.0 666 6 vibe be cows s ya -54 
INBULANCE cecccececcseses dds 25, 38, 39, él, 62, 70, 83, 8h, 85, 87, 88, 99, 
120, 125, 130, 132, 133, 147, 148, 149, 166, 176, 194,1%, 
209, 210-(11, 22), 212, 216, 222, 226, 227, 229, 235, 237, 
243, Sly Hl ly 282, 290, 301, 307 31h, 33€ 5.3335. 3095 340 
ROVE 16168 4 6:6. 4:6-46466e be ow We io aoe: Re and 05 Oe we ew wee 36, 39, 194, 209 222 333 
TaxeSeccssececssecess 11, 25, 38, 39, 61, 62, 70, 83, 84. 85, 87, 88, 96, 99, 
108, 120, 125, 130, 131, 132, 133, 138, 147, 148, 149, 166, 176, 
189, 190, 194, 210-(11, 22), 212. 2ec;, 226, 227, 229, 235, 236, 
237, 243, 257, 261, 262, 263, 282, 290, 301, 332, 333, 339, 340 
F lare SYS COM. “Valy 10) W iy oe.w Ga we wa: bo 6b 5 bb WW 6 0 Wwe 0 Wn Oe hos ee Kb Os Kose bee eS ea 8 
Flashing (see Distillation and fractionation) 
Flotation MA CHINES 6-6 ei Siw War eee eee Wwe Siw 60 e 0k ca 6 WW ala we wale ah Rie Owe weerele wee 343-4 
Fluid catalytic cracking (see Catalytic processing) 
HOD 2S ice'uio: 0.6 0s/o oy wig ww ero wae webs oie 20 6 GW WS eS eb be Se Cees bee wh eee hoe as 206-3 
Foundations (see Building and construction under Plants 
Fractionators (see Colums and towers under Distillation 
and fractionation) 
Frames, structural steel (see Building and construction 
under Plants ) 
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Reference No. 


Freeze room (see Refrigeration) 
Freight rates (see Transportation) 
Fruit fo, @) ae —) 6 9.09 ad = 9 OL = | ee ee men ee er een rene er ee en eae ee 99 
Fuel (see also Power, as well as L.P.G. standby 
installations under Gas processing) 
Coal; gas; Oil.secseese 46, 61, 83, 84, 85, 96, 99, 103, 104, 125, 135, 148, 
149, 159, 160, 161, 162, 163, 167, 176, 182, 
202, 209, 210-(17, 18, 20), 212, 216, 226, 227, 
257, 267, 275, 276, 260, 264, 302, 321, 332, 333 
Comparison of Te Y DO8 oie wee 16 oie Wb 6 as Wee wie owe eae 6 WS wat 6 OS0 oS we SO we Cl0-17 
Transportation COBUUS sé. a6:6 6 6066 66 K-66 WOME OOO DS 6 Wea OWNS e we eek eee 12 
Furfural extraction (see Solvent processing) 
Furmaces and KilnS.eseccccccccsccscevccccevcccsecesccene Ty 69, 185, 206-26, 343-2 


el 
Gas fractionation (see Liquid products under Gas processing) 
Gas TO VAGYS 6.6.6.ie} 6:0: 66 66 we 0 Oe SW 8 O00 60 Sie WO we 6 00S we Oe Ay le, 69, 198 
Gas processing (see also Catalytic processing, Gasification, and 
individual gases and equipment items) 
Liquid products 
Recovery (including also 
C2 - Ch Olefin’) dds eeseesee 6, 16, 1e5 12h, 148, 149, 17, 183, 188, 
206-(59, 60), 207-3, 209, 215, 229, 280, 296 
Liquefied petroleum gas 
(LPG...) standby: installations cscseiebienctwsweseess<sauaseeee 101, 101 
Purification 
Deacidification (HoS and/or COs removal) (see also 
Desulfurization under Catalytic processing) eoveeereeneeeee ely, Te, 182 
206-(59, 60), 209, 268 
Dehydration .ccescccccccccccsccccccce vcccccccsccese el, 108, 182, 209, 26 4. 
Hydrogen purification and compression unit cccrecccccccceccssscccceese Ie9 
HyPersorptlon.secccscsevcsccccscocsesees 50, 72, 147, 206-(59, 60), 207-3 
Nitrogen removal from natural SBS ceccccecccnvsscsevesesecevecece 200 
Water-gas shift conversion gas (see also Synthesis gas 
under Catalytic PLOCSSGING) src seen endow ecesew usinwn eo ausleusieusi 12. 279 
Storage, underground (see Storage ) 
Synthesis gas and water-gas shift conversion 
(see Catalytic processing) 
Gas producers (see Gasification) 
Gas purification (see Gas processing) 
Gasification (see also Synthesis BAS ) sea sais see cemewetewe ls i, 36, 216, 279, 344-1 
Gasoline plant, portable (see Liquid products under 
Gas processing) 
Girbotol (see Purification under Gas processing) 
Gravity settling chamber (see Settling chamber, gravity) 
Gray vapor phase gasoline treating (see Clay Treating and 
regeneration under Catalytic processing) 


5] 
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Reference No. 
Hz 


Handrails (see Building and construction under Plants) 
Head and shells, vessel or towers .ccceccccccccccccscceccccccscsece 20-3, 87, 206-9 
Heat PUMP ce cceeeee ee eece See eee SPSESEHHSOHSEHCHCHESHEOHESESHOSOSHOSEEOE SELLE ESE CLE 7 
Heaters (see also WuUrneiceG)) oso oe useaie Ses Maa wous we eweueces 26-1, 99, 154, 198, 298 
High frequency heating wit (see Heaters) 
Holders, gas (see Gas holders) 
Houdriflow (see Cracking under Catalytic processing) 
Houdriforming (see Reforming under Catalytic processing) 
Housing (see Buildings and housing under Plants) 
Hydroforming (see Reforming under Catalytic processing) 
Hydrogen (see Hydrogenation and hydrogenolysis under 
Catalytic processing) 
Hydrogen purification and compressor unit (see Gas processing) 
Hydrogen sulfide removal (see Gas processing, Sulfur recovery, 
end Sweetening) 
Hydrogenation (see Catalytic processing) 
Hydrogenolysis (see Catalytic processing) 
Hypersorption (see Gas processing) 


i 


ibovesbel-og-nio: gery e eT Teter re Tr eT re ree ee eee err er ee Tre solr 343-1 
Indexes (see Cost indexes) 
Indoor plant (see Building and construction under Plants) 
Industrial materials (see Building and construction under Plants) 
Inert ZEEE coc eee eee ed SP Oe SHPO HHHEETEEHEOREOHHOSEH CHEE OOOH OOOO COR OCHO HE PO8 96 
Inflation (see Variable direct and indirect costs) 
i Ib.ot) cle il o}p by alo) qaeteanar cree meee meee eno ee ee ee ee ae Ae ee 148, 149, 229 
Installation of machinery and equipment 
(see Building and construction under Plants) 
Instruments and instrumentation (see also chemical or 
process being considered) ..sseccceee 1, 23, 49, 56, 79, 80-(1, 3), 99, 125, 150, 
185, 206-(1, 34, 35), 211, 312, 342, 343-2, 34-1 
Insulation (see Building and 
construction under Plants) 
Insurance (see Fixed costs) 
Investment payout time and /or returns (see Amortization and 
depreciation under Fixed costs and also see Earnings ) 
Ton exchange (see Water treating) 
Isopropyl GB) CONS Uigiue 60s cise ee we W hie! 050k Abie e280 OWS WS OO OS OO eee 206-60, 209 


K 


EGU OG oe 55 sew www Swe seins woah Sw es Sw Sw loo se Wh Oth ww wi Goose eo We ono Oke eee aes 198, 344-2 


Koppers pulverized coal process (see Gasification) 
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Reference No, 
L 


Labor (see also Cost indexes and individual 
chemical or PIO COB) 444:3 shed tases ckeseu sehen ts 8, ll, LT, 18, 27, 38, 39, hi, 

45, 49, 61, 62, 70, 71, 73, 79, 83, 84, 85, 
92, 96, 99, 103, 104, 125, 126, 130, 131, 
132, 133, 147, 152, 159, 160, 161, 162, 163, 
166, 175, 176, L177, 195, 206-(1, 3, 5) 
209, 210-(11, 22), 211, 212, 216, 222, 
22h, 225, 226, 227, 234, 237, 238, 257, 264, 
265, 268, 269, 271, 275, 276, 290, 299, 301, 
302, 307, 309, 321, 322, 332, 333, 337, 340 

Labor indexes (see Cost indexes) 

Laboratory operations (see Variable direct and indirect costs) 

LOGAGTS 6.6 sass 00inis Sa beers e sdb beers 4 8a 6 viele. tie a eine eee eeu nres e.oeiwn enawiecCOO-\ 3; 13, 18 ) 

Land (see Building and construction under Plants) 

Lead construction (includes sheet lead, pipe, fittings, valves, etc.) .ecccess3th-2 

Lease-tank vapors, conservation (see Storage) 

Leuna slagging process (see Gasification) 

Liquid recovery from petroleum gases (see Gas processing) 

Liquefied petroleum gas (L.P.G.) standby installations 

(see Gas processing) 

Loading DOCK Goo 5-00 000 6 Wwe CS OW 500i o 6 OOS SKS 0a ke WWE Re wa 206-60 

Location, chemical plants (see Building and construction under plants) 

Lubricating o11 (see also Solvent processing) sesesosescseccsesesese D1) 72, 206-60 

Lumber (see Building and construction under Plants) 

Lurgi pressure process (see Gasification) 


M 
Maintenance and repairs (see Variable direct and indirect costs) 
Material indexes (see Cost indexes) 
Materials (see Building and construction under Plants and also 
see Raw materials ) 
Methods and factors for cost estimating 
(see also Cost indexes )e eeoreccecce 14, 20, 26 -( a 2 3, Ms 4, 66, 70, 7h, 79, 90, 
101, 102, 110, 117, 134, 135, 151, 158, 189, 
190, 192, 206-(4, 8, 12, 1h), 212, 213) 1h, 
219, 259, 281, 298, 318, 329, 335, 336, 34e 
Methyl ECO TOih a & sea. 6 ooo 0 76 0 6056 6500s Seas Wee 0S ae ORES ORR AW ER ERE THR 52 
Mining and crushing (see also Crushing 
and grinding)......12, 31, 32, 33, 34, 35, 37, 62, 153, 236, 261, 262, 263, 301 
Miscellaneous overall plant costs (see Plants) 
MERGES Si 6.6db 5.66 woh 1b-6-0 a6 Wo. Ww ew 666 WE 06 ws We ow be wEea ee es 99, 185, 343-3, 344-2 
Models, plant (see Plants) 
Motor controllers (see Instruments and instrumentation) 
Motors (see Electric equipment and also Speed reducers) 


N 


Natural gasoline plant (see Liquid products under Gas processing) 
Natural gasoline stabilization (see Distillation and fractionation) 
Neutralization plant » acid waste ( see Waste treatment ) 


Google 
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Reference No. 


Nitric ACL ec cccc ce cece cece nes ease see Se eed HEHEHE seHeesHeEsesesEeseoeseoecee 174 


Nitrogen removal from natural gas (see Gas processing) 
Nuclear power (see Power) 


QO 


Office expenses and supervision (see Variable direct and indirect 
costs ) 
Office furniture and Oil. PCD G s:0:eaecesern-e.0 We eee a es 6 ae e eb 6 e660 ele see ea eee es 206-54 
Oil-shale and Shale-oil processing (see Synthetic fuels) 
Outdoor plant (see Building and construction under Plants) 
Overhead (see Fixed costs, Variable direct and indirect costs, 
and individual hemi cals and processes) 
ORV RON wis 0b i600 4.400. 0: 460 6a S eS e eS o, ie, OT» 58, Te, 144, 207-3, 264, 279 


P 
Packing beds (see Dust and mist collecting equipment ) 
Packing tower (see Distillation and fractionation) 
Paint and protective COATINGS coccccccccccccccccccece 192, 251, 25e, 293; 258; 309 
Payout time (see Amortization and depreciation 
under Fixed costs) 
Payroll charges and overhead (see Variable direct 
and indirect costs) 
Petroleum, ZONETAl . ccccccccccccarccacccccscscccccesssecccesscescvcceseseseses 1a} 
PU GTO 0 555: 6g ara 2ows aria ww lo lwo www 10 be Gras B06 a Owe 6 Gl wile be eae iw OOO 6 Soo wee ee aes OT, 169 
PHENOL C-POSIS 65.6. sie dca 60:6 eo wie erasoe's wee alba eos SS 6S ewe Seles Otlees ee Ga ewawe ee 2 
Phosphoric acid and /or PHOSPOEUCS 60d ies wie 600 S006 bw Obes were eee ay 38, 39, pue 321 
PHOS PHOLOUS «. 0606.6 6066.6 0.6 be. 06:0 006.0 e 0 o0'6% 6 ul 06 6.6 6 0 os cab 6066060604 606 0s e oes 88 ee { 
Piling (see Building and construction under Plants) 
Pilot plant (see Plants) 
Pipe (see also Piping) 
PT 1 AN es GSS ww kw 6S ee 16 Www we wt ee Eee ee Ss Se Se Rae 3 92 
BGS S26: wh 6s uae 0 We Bk WW Rk hw awww wk WRT w OS Wie ei wR ae Sk SS WE Wee eee T; 92 
Cast DOM ss aie Gs Soa Se See Se One WR w EWS 6 EEC 8 OOOO 609 AS RS G 92 
Clay ANG COMENT cccvveccccccscceaeccrereereesecersesseasseeesesvesens 206-20 
Cross cepiakneagre er erry ree eee eee Te Tey eee ee re er ee ee ee ee ee ee 2 
DB o aan of 9 ERP em eer eran te ae enn ec ne ee ee ae ts 
CONOFA Ls eee -x. oles 0i0sS Oa ew eww ews T; 26- l, hg, 67, 87, 90, ol, 206 - (he, 48) 
Glass (including fused Bien ee eens os eo eae Ts 91, 3h3- =3 


poi: ener a ae eee a ee en ene ee ee eee ee se ee ee ee ee ee ee ee 1; 92 


LING ccccvvccccrcc ve scecescccesrece reves eeseeesecesesenccese a, 35 4, (ls 9e 


PADS 11 DO gaeiara oie bie WU6 wos 6 eRe We-W SOW 0c B60 169 SSeS 60 WSO Nw Miealele eee ee eeee ee =3 
Plastic, PleKLble .cecccecccccccncesccevereseccseccesscessesesesesene 343-4 
SOaM LES S 66.6 6 os ws Sow ee we Oe 6 Wa CSW OS web 0 Ow eee we wes Ce 92 


Stainless steclersccccsccccccccsccccscccccccccccccccseccsssccccesece 7, 339 
Pipe stills (see Thermal processing and Distillation and fractionation) 
Pipeline dehydration (see Gas processing) 
Pipeline metering and gaging (see Instruments and instrumentation) 
Pipelines scwevasseawesaeecewseweaieeew (yy 109, 290, 200-44, 312, 316, 317,331 
Piping (see also individual type under 
Pipe, as well as Cost indexes) .csscecccccsccsccesess OO, Jl, 185, 206-(27, 42) 
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Reference No, 


Plents (see also individual chemical, process, 
and equipment item) 
Building and construction (see also Cost indexes, 
Labor, Lead construction, Paint and protective 
coatings, Pipe, Piping, Pipelines, Steel, 
Storage, Wiring, SU Cis) soe Seles iseesanwe ses meenseeues T; 8 LO, 13, 18, 26- 
(1, 3); eT, ho, 1), 96, 11 ’ lel, Le, 196, 
197, 198, 206-(3, 7, 13, 15, 16, 17, 18, 
2h ”26, 28, ho, 41, 52, 53), 207-(1 thru 9), 
208, 209, 211, 222, 233, 28h, 296, 304, 324 
Buildings and housing...e.... 7, 18, 206-(1, 22, 23), 222, 237, 261, 262, 263 
Construction OO 1 PCN G56: 55 06 5s 6 Ok wi WSs o Wee ew 66 Wes 06 0 oe 50 06448660000 o% 206-54 
Effect Of SiZE ON COSTE egoccccccccccrescvsscccceseccccecees 206-57, 209, e279 
MX DAMS LOM <i <, G:6ww 0:4 oie 55-6566 806.0 S05 626 6h We W056 66S ON S68 8S Ww ee eens Ya 0 
Miscellaneous overall costs (including also shale- 
oil and sour crude refineries) ..eeee. 16, 57, 105, 113, 206-(58, 60), 279 
MOd6 18-6 6 ie. ooo. bob owo. woe 10S ww ew ee are 6 Wie 06 iho ae oie 04 ew 86 Wie 00 60.008 a wae eee 23 
EL LOU 6 w66e e666 WW Oars 6 O60 60 WS 66 SS EC CWOE. 0G WORE SEG Ow O80s Ow Cee eS 198 
SPS CLT LCAUC LONG 6 6a 26:6 -o25sw we 6 ww 6206-0: 60 65 Wie 60s ON is 06 6-8 ow Whe OC ws 0:5 ewe L171 
Useful life (see Amortization and depreciation under Fixed costs) 
Platforming (see Reforming under Catalytic processing) 
Platforms (see Building and construction under Plants) 
Pollution, oe ae ee ee ee ee ee ee ee ee ee ee ee ee ee ee ee en a ee 180, 283 
Polymerization (see Catalytic processing) 
Power 
Electric, BONECTACLON ceccscccccescvcvecccsscces T; 8, l2, 166, 206-(1, 32), 267 


Electric, purchased eeseccecesceeeeeneeenoeere ie ll, Bay a 36, 38, 39, ho, 54, 
61, 83, 84, 85, 88, 96, 99, 103, 104, 108, 109 
148, 149, 154, 159, 160, 161, 163, 160, 167,176, 
177, 182, 195, 202, 206-1, 209, 210-19, 212 22k, 
225, 226, 227, 233, 257, 264, 265, 267, 269, 274, 
275, 276, 278, 290, 302, 321, 322, 332, 333, 340 
NUCIOAD ia 6.b:d oS :0S6 0.6 kb heb 66 oO 66S OS 6 O64 56S Os Caw S bare 12; 54, 29, 306 
Steam, goneration..scecsccccves 20-3, 49, 96, 135, 177, 206-1, 234, 341, 344-1 
Steam, PUY CHES Od ss k-0's o:v:b'0.6 66:6 6 660 06 oS 6 00-608 6646 we we 38, 39 ho, DD 61, 83, 
84, 85, 96, 99, 103, 104, 108, 125, 135, 148, 
149, 152, 159, 160, 161, 162, 163, 177, 202, 
206-1, 209, 212, 226, 227, 234, 257, 264, 266, 
268, 269, 274, 275, 277, 290, 332, 333, 340, 341 
Profits (see Earnings) 
Precipitators, GLOCELL C oa 66:0 wow ae awh Wino 6 6 Sw 6 oo 0 6 oile Ore eile oS b-Se Sia swe il, 180, 295 
Preheaters (see Heaters ) 
Problems (examples for cost estimating) 
(see Methods and factors for cost estimating) 
Process equipment (see Plants, and also individual chemicals, processes, and 
chemicals, processes, and equipment items) 
Process equipment cost, total, definition of (see Definitions) 
Producer gas (see Gasification) 
Products pipeline (see Pipelines) 
Propane decarbonizing (see Extraction under 
Solvent processing) 
Propane recovery (see Liquid products under Gas processing) 


Google 
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Reference No, 
Propane-air and natural gas underground storage (see Storage) 
Protective coatings (see Paint and protective coatings and also 
Corrosion control) 
Pumps (see also Centrifugal equipment) ..cee. 25, 26-1, 48, 69, 87, 88, 99, 167, 
185, 206-(1, 29, 30), 211, 248, 3hk-2 


R 


Radioactive waste disposal (see Waste treatment ) 

Raw materials esseeeeseeseveeeneeegeeeseseeeeeenes 18, 61, 62, 83, 84 85, 162, 163, 
201, 222, 261, 262, 263, ab2, 311-1, 322, 

Reboiler eesveeseeoevevueeveseuevueevueaeeuevuevueeeeveeaeseuvseeceaaeaeenvseeeoeeeeaeaeaeoueaevs@aueaeaoeoeaeaeeeeoeeaoeauaeseaeeaoeae ee e8 264 

Receiver @eeaeaeenuen2epsnueensee802e8H002e0e2 e080 80020280808086R0 8©eeoeeeaeseooseeegeevueeeaeeesvsaegeeseeneeeoegeeneeeaen ese @ 99 

Reclaimer, solids content (see Waste treatment ) 

Rectifier (see Electric equipment ) 

Refineries (see Cost indexes, Plants, Storage, Synthetic 

fuels, as well as individual processes) 

Reforming (see Catalytic processing and Thermal processing) 

Refrigeration .scccscccssccscecese 7, 8, 69, 96, 99, 188, 206-(38, 39), 207-3, 264 

Reinforcing for concrete (see Building and construction under Plants) 

Research and development (see Variable direct and indirect costs) 

Residuum hydrogenation and hydrogenolysis (see Catalytic processing) 

Retorting (see Oil Shale wnder Synthetic fuels) 

Returns (see Earnings) 

Riboflavin eseeev@eecoeooao Geoeeveeeseveeuvueonoeaeneeoeaeeseeeeeaenoee eae eeaeaeeaeaeaeaeecoeoesesveoeeoeaeeeaeeaeeeaoeve0e ee 8 8 254 

Road building (see Building and construction under Plants) 

Rotameters (see Instruments and instrumentation) 

Royalty (see Fixed costs) ; 

Rubber, GR-S CHEOSHSHHOCESSSEHHSHCHEOSHOHSHOHRSEHSCHSSHOHHSSEHRHOSSHO OEE HCHOHHOSEOCEOSE® 22, 207-3, 2 


S 


Sales and selling (see Variable direct and indirect costs) 
Screens end sifters COSC HOHOSHOSSHSSSHEHOHSHSSHSEKHOHSHEKLOHSHHOCHESHSHOSCOHESEHSL OE SE T; 185 343-4 
Scrubbers @eeeeeoeoevoecevoeeeoeveesegeseasvaeeeeeeeseeeseeeeeseaeseeoeeeeaesee0aeunueaeegee 8aou00e 8 @ 99, 180, 198 
Separators (see Centrifugal equipment ) 
Settling. Chamber, GRaviILY wsisieais smeee oe 40eaw es bOuule Ses eeeweeeesesouseeseecew 100 
Shale oil (see Oil shale under Synthetic fuels) 
Shell and tube equipment (see Head and shells, vessels or towers) 
Site preparation (see Building and construction under Plants) 
Size, effect of on plant costs (see Plants) 
Size-reduction equipment (see Crushing and grinding) 
Slakers, lime Coeeeeenvreeoenseevneeceeeeeeeeeeeeeeeeeeeoeeneeeseseaeeenseneeeeeeneaenene 343-3 
Sodium Tercrrre rr eee Re ee Cee ee ee ee ee re ee ee eee ee ee ee ree eee 
Solids content reclaimer (see Waste treatment) 
Solvent processing (see also Lubricating oil) 
Acid treating gii9:0rarei''b iat lo raialeo eels bru\si8.Gle os ewe Saag eee Ceeeene 200=00, 209, 2% 
Aromatic hydrocarbon recovery (see also Aromatic 
hydrocarbons, as well as Dewaxing and Extractions below) 
Extractive distillation SsaiGisw dered ela GGubia & Seeiare Wise BSR ESS eee Ee beeen oO 
Udex CCCHCHCHCHOH COBO SOHC HOB OL ECS OHO SOSH AEBSHRHOHSBHSHHOHHOKESEHE EO ESESLE®S 2h1, 257; 333 
DOWOR ING 6.0 wis 66 owe wit ois 6.eis-o-wisis We bo ow 6 4e:50l6-e6 eye Te, 206-(59, 60), 207-6, 209 
Extraction (including also propane deasphalting 
and decarbonizing ) COCeeeoeeoreresneseeoersneeeneneee OT, Te, 76, 159, 160 
161, 206-(59, 60), 209, 278, 333, 343-4 


Google 


at 


Reference No. 
Specifications, plants (see Plants) 
Speed reducers @eeeesaeoeveeeaoseoeseaevueevneeaeeeeaeneeeenenonse eases eeaeeneanveaegseeoenene0eoneeseeee eee ee 88 343-3 
Spray dryers @eeeeoesneecea eeseeaavaeveaegvcegpeaseenoeueveaeenen ee cave vaeeseeevneeeseevuenoeeeeaeoee een eeeoe eeee 06 69, 342 
Stabilizing natural gasoline (see Distillation and fractionation and 
also Gas processing) 
Stacks (see Building and construction under Plants) 
Stairways (see Building and construction under Plants) 
Standby installations, L. P. G. (see Gas processing) 
Statistical analysis of cost estimates (see Variable direct and 
indirect costs) 
Steam (see Power) 
Steel (see Building and construction under Plants, 
Cost indexes, and Pipe) 
Storage eeescereceneeoneneseosece ie 25; 26-1 D1; 69, 99, 118, 119, 185, 19e, 198, 
206-(3, 5, 6}, 209, 218, 230, 302, 305, 314, 343-3 
Styrene eeeeoeeoeaeeeaoeoeaevnenvoeeceae eeoesveevseveacvceeneueaseseeaeeseseeoeeeoeeseeee8e 8 22, aT; (2; 207-9, 209, 279 
Sulfur dioxide treating (see Extraction under Solvent 
processing) 
Sulfur recovery (see Catalytic processing) 
Sulfuric Acid eecccccccccccccescessccscsecsccccece il, abs te; lhe, 207-3, 279, 32h 
Supervision (see Variable direct and indirect costs) 
Sweetening (see also Catalytic processing) seccccccccccccccceseccsccssecsesses COD 
Synthesis gas (see Catalytic processing or Synthetic fuels) 
Synthetic ammonia (see Ammonia, synthetic) 
Synthetic fuels 
From coal (Bergius process) eececeveceseosoceseses 18, 30, 32, 335 34, 35, hg, 
62, 63, 64, 73, 97, 10, 111, 123, 129, 143, 
144, 191, 196, 201, 203, 204, 205, 210-11, 
219, 221, 222, 230, 234, 237, 239, 2ho, 258, 
259, 261, 262, 263, 271, 293, 297, 301,311-2 
From natural gas and synthesis 
gas (Fischer-Tropsch process)... 9, 24, 123, 191, 203, 204, 205, 207-3, 209 
210-11, 221, 261, 262, 263, 270, 279, 300, 311-1 
From 011 shale .wccccccccccccsccesees 19, 24, 31, 32, 33, 34, 35, 37, 62, 64, 
123, 126, 153, 191, 196, 201, 203, 204, 205, 
210-11, 220, 221, 236, 2ho, ahh, 258, 259, 
261, 262, 263, 270, 282, 292, 293, 301,311-1 


7 
Tank car ‘containers -d<seesiues cewsu bees case cesoes sees eceqeseeedueeessecenss ~\705.90 
Tanks and tank roofs (see Storage) 
Tar acid recovery and purification (see Byproducts, Acid treating under 
Solvent processing, and Oil shale under Synthetic fuels) 
Taxes (see Fixed costs) 
Tetraethyllead .cccccccccccscccccces Jy 38, 39, 103, 104, 148, 149, 162, 163, 194, 
206-60, 209, 222, 226, 227, 229, 272, 273, 299, 332, 333 
Thermal processing 
COKINE cccccccccccscccssccvcces Oy Tey Tly 73, 148, 149, 159, 160, 161, 206- 
(58, 60), 207-3, 209, 229, 272, 273, 297, 299 
Cracking .cccccccccccces 12, 38, 39, 57, 72, 77, 78, 145, 148, 149, 159, 160, 
161, 206-58, 207-3, 209, 210-16, 229, 272, 273, 279, 299 
Pipe stills CCHCOKHHSHSEHROHHSSCHSHESHESEHREOSEHHEHSSCHSHEHSHEHSHHEHCHCHSHHHESEHSHESHHRECHOHSEEHEHES 206-25 
Reforming scccscccccccccccccccsees 30, 39, 103, 104, 105, 145, 148, 149, 159, 
160, 161, 206-60, 209, 226, 227, 229, 277, 299 


Google 
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Visbreaking weer errererrerrrrrr yr re he ee Ds 145, 159, 160, 161, 209 

Thermofor catalytic cracking (TC .C.) 

(see Catalytic processing) 
Thermofor catalytic reforming (TC...) 

(see Catalytic processing) 
Thickeners (see Clarification equipment ) 
Thyssen-Galocsy slagging process (see Gasification) 
Toluene (see Aromatic hydrocarbons) 
Topping (see Distillation and fractionation) 
Towers (see Distillation and fractionation) 
Transformers (see Electric equipment) 
Transportation (see also Pipelines, Fuel, and Power) ..cesssesesel2, 20, 206-56, 281 


Treating (see Catalytic processing, Gas processing, 
Solvent processing, and Sweetening) 
Triethylene glycol gas treating (see Purification 
under Gas processing) 
TYING YOU LUGS ace. 6 G4 eos. 4 we 0 1e wwe abe We Whee 06 Ws ee ON 6 6 O66 86 Wi O5se eb eh eee ee Te 
Tubes and bends (see Piping) 


Jbbalssbol-) re aera Te eee ee ae ree eee ere ee eae ee ee ee ee eee eee eee 60, 216 


Turnover ratios (see Definitions) 


U 
Udex (see Solvent processing) ~ 
Underground storage (see Storage) 
Ultrasonic transducer (see Instruments and instrumentation) 
UG b gl) = Uae ear eterna ee eC ee ee ee ere ee ee ee ee er are ee 266 
Useful life (see Amortization and depreciation under Fixed costs) 
Utilities (see Air, Conservation, Power, etc.) 


Vv 
Vacuum (see also Distillation and fractionation) 
DEDVALEG LON vo - bs o.b. S660 S6ie 01656 10:6 6.6 O60 60s OU U6 6.66 W:o 6-6 6.0 Ub wee een eens 269 
TG 1 TANS G ares nto eal w ober 6.0 Sere aloo Wes wees eles be bee Seesaw eee we ee 206-9, 344-1 
VEL VOB owe iis: ww hwo wraee ona oxe-@ Owe 6.0 Wiad ole 6 ow wie 6.0 o 610 ois bwes a Web beer eeeeen 206-45, 344-1 
WE DOP UZ OF gies. 6 aise aceie orb iow ole e016 co 68 6 660 0e eb 9:0 6S SWS 8 SESS Se ele wwe So Oe Owe 99 
Vapor-saving devices (see Storage) 
Variable direct and indirect costs (see also 
Methods and factors for cost estimating) 
Cost PC COUMGIMIE ¢ 6-5.6e 54.0 G:F. 658 ere lo WS WG OS Oe SCS ON wb Oe eee be ee eee aew ee 288, 289 
HB a's gel = ops bc) 0 armemenr nr ae key meme nero err em ne eT EC p gO ng ra Pee a rene aoe 15 
Laboratory operations (control}.ececccees 25, 38, 39, 70, 83, 84, 96, 226, 227 
Maintenance and repairs 
(see also Labor)..,.,.eee0. 8, 11, 17, 25, 26-1, 38, 39, 41, 48, 61, 70, 73, 
79, 83, 84,85, 88, 92, 96, 99, 103, 104, 120, 
125,130, 131, 132, 133, 140, 147, 159, 160, 161, 
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